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Reliability!^^ ^Consistency 1^^ ^^Superiority!^ 



Not mere adjectives . . . but actual references 
made to SPEED tubes in thousands of letters 
sent to us from SPEED users all over the world. 
These features make SPEED the popular 
product it is . . . They prove that whatever their 
purpose^ SPEED tubes function correctly! 


BUT SPEED isn’t resting on its laurels! The 
efficiency of the NEW TYPE SPEED TUBES 
has astounded the radio world. Exclusive de¬ 
velopment of the TRIPLE-TWIN Types by 
SPEED engineers is axiomatic of the progressive 
organization behind a justly famous product. 


We are proud of our product and of the 
splendid reputation it has made for itself. We 
are determined that it shall continue to render 
the advantages of perfect performance. It’s 
worth your while to get acquainted . . • There 
is no better product! 




Keep abreast of the times! Turn to page 12&-A for our card requesting current 

bulletins sent free of charge. 


CABLE RADIO TUBE CORR. 

230-240 NO.NINTH JT. BROOKLYN,N.Y. 















OPPORTUNITIES 

are many 

for the Radio 
Trained Man 

Don’t spend your life slaving away in some dull, hopeless job! Don't he 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio—the fastest-growing, biggest money-making 
game on earth. 

Jobs Leading to Salaries of $SO a Week and Up 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad¬ 
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk¬ 
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a 


real future in Radio! 


TenWeeks of Shop Training 

^Ve don’t teach bv book stud V* train voit on a err^at ontla v of Pf>dio 


We don’t teach by book study. We train you on a great outlay of Radio, Tele¬ 
vision and Sound equipment—on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus. Talk¬ 
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. 
You don’t need advanced education or previous experience. We give you— 
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you’ll need for yourstart in this great field. And because weeut out all useless the¬ 
ory and only give that which is necessary you get a practical training in 10 weeks. 


TELEVISION and TAIKINC PIQURES 


And Television is already here! Soon there’ll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz¬ 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 



Many Earn While Learning 

You get Free Employment Service for Life. And 
don’t let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old! Coyne Train¬ 
ing is tested—proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

500 S. Paulina St., Dept* C2*8H Chicago, 111. 


est Television equipment. Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk¬ 
ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op¬ 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele¬ 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don’t 
waste time on useless theory. We give you the prac¬ 
tical training you’ll need—in 10 short, pleasant weeks. 

Mail CouponToday for All the Facts 

I B. C. LEWIS, President 

I Radio Division, Coyne Electrical School 

I 500 5. Paulina St., Dept. Cz*8H Chicago, 111. 

I Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
I all details of your Special Offer. 

I 


I Address . 

I City . State 
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of the manner in which such an instrument may be con¬ 
structed at low cost. 

SUPER-SELECTIVE T.R.F. RADIO SETS are of particular 
interest when they are associated with circuits of high- 
gain type. The author furnishes complete construction 
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TUNING METERS AND CIRCUITS to many technicians 
are a bit of a mystery. In this interesting article the 
reader is enlightened on a subject of increasing 
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ELECTROLYTIC CONDENSERS have been perfected to 
an extent not realized by many Service Men and instru¬ 
ment designers; these advancements are discussed in 
an authoritative article. 


RADtO-CRAFT ($ pubtlihed monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries. $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, III., as second-class matter under the act of 
March 3. 1879. Trademark and copyright by permission of Gernsback 
Publications, Inc., 98 Park Place, N. Y. C. 

Teat and illustrations of this magazine arc copyright and must not be 
reproduced without permission of the copyright owners. We are also 
agents for WONDER STORIES and WONDER STORIES QUARTERLY. Sub¬ 
scription to these magazines may be taken in combination with RADIO¬ 
CRAFT at reduced Club rates. Write for information. 

Copyright 1932. GERNSBACK PUBLICATIONS, INC. 


H. gernsback. President J. M. HERZBERG, Vice-President 

S. GERNSBACK, Treasurer 1. S, MANHEIMER, Secretary 

Published by TECHNl-CRAFT PUBLISHING CORPORA¬ 
TION, Publication office: 404 No. Wesley Ave., Mount 
Morris, Illinois. Editorial and Advertising Office: 96-98 
Park Place, New York City, Chicago Advertising Office: 
737 North Michigan Avenue, Chicago, III. Western Adver¬ 
tising office: 220 No. Catalina St., Los Angeles, Calif. 
L. F. McClure, Chicago Advertising Representative. Loyd 
B, Chappell, Western Advertising Representative, 

London Agent: Hachette 4 Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4 
Paris Agent: Hachette 4 Cie., Australian Agent: McGill's Agency 

111 Rue Reaumur 179 Elizabeth St., Melbourne 


66 

















« 







1 will train you 
at home 


•f 0O a week 

•‘My enminprs in Radio 
are many times jereater 
tlian 1 ever expected they 
would he when 1 enrolled. 
They seldom fall under 
11 00 a week. If your 
course cost four or five 
times more 1 would still 
ctMivider it a good invest¬ 
ment.’* 

E. E. WINBORNE 
W. 48th St. 
Norfolk, Va, 


tePJor 

Radio Job, 

If you nro oarninsr a penny less than $n0 a week, send 
for my book «if information on the opportunities in Radio. 

It is free, nip flic coupmi NOW. Why he satisfnsl with 
or $40 a week for longer than the short time it 
takes to get ready for Radio. 

IUmUo^s growth opening hundred! of $S0« $75, 

$100 a week iobt every year 

si milifwLVoIin” irrown fnun a $2,000,000 to 

a iiidn.sfry. Over ;i(K».(KKl jobs have l»eou 

on-jihMl. I hind reds more are being opened everv year !>v its 
ooidinneil growth Many men and young men with the fight 
train 111 g~t he kind of training I give yon—are stepping into 
Radio at two and three times their former salaries. 

Yon have many fobs to ehoote from 

Irrojideasting stations use engineers, operators, station 
managers and pay $1,200 to $."»,0U0 a year. Maiinfaetnrers 

coiitiniially need testers, iiispeetors, foreiiieii, engiiOM-rs, serv-_ 

jee then, buyers, for jobs paying np to $7,."»00 a year. Radio 
operati*rs on ships enjoy life, see tlie world, witli board and 

lodging fre4‘, and get good pay besides. Healers au»l johliers IVTITYYT J* Y? • j. 

employ service men, salesmen, buyers, managers, and pay JW J!/W JKd.CllO £CIUl'p]TL0]\Y 
$:{0 to $100 a week. There are maiiv other oiniortniiitics ^ 

for Broad Practical Experience 
Given Without Extra Char s^e 


Special Free Offer 

Service Manuttf on TroubU Shooting 
in Radio Sets Sent Free 

.\rt iiiiw iinil rerelvo In ad- 
i)ir|(»n h> in.v tdi; free IhniK 
‘•llleh Hewurels tii U;ii|lo.“ 
llii'i SmU'C .MiUiiiid mi 
iHtl. A,« .. ami llattery 
Operate*! >iets. Oii!y my 
students I'oidtl !iit\e thia 
iMNik 111 the jiasi. Ni>w 
re:t(|i-rs of this iiiii>;a/.it)c 
uhi> mil II the rmiiHiti iri!l 
re*‘ehe It free, thereiindni: 
liiuii. rinl.xei of all klmta. 
hiiiiiif; 'viirtiiiP. liniatt tiMi- 
lio;, luA\ls iiriil riM-lllatliin'i, 
iMKir dblaiirc reeer»tl«ri. ilU- 
iiirteil or intitrieil sttniab, 
pmpr Audio uiiil Hiolhi Fre- 
i|tiene> airitilifleiitloti and 
Ollier vital servli-o liiforma- 
Tlmi h e<>ntaliieil In It. (let 
a free eoov hy inalllm; ihe 
coupon hel*pw. APT NOW. 


Jomped from $SS tO 
8100 a week ^ 

*Mh‘fore I entered Radio 
I was making $^15 a we«*k, 
hast week I <‘arncd $110 
servicing and selling 
Radios. 1 owe iiiy success 
to X, U, 1, You started 
me nff on I ho right foot.” 

J A, VAr*;iiN 
Hrand Uaillo and ,4tMdlaiico Co., 
3107 S. tJraiid Ronlcvard, 
St. houis, Mo. 


^ 1 


8SOO extra In 6 montlio 

‘•In looking over my 
records 1 tiiul 1 inmle $5oo 
from January to May in 
niy Sparc time. My best 
week brought me $107. 

1 have only one regret 
regarding your course 
—I should have taken 
it Jong ago.** 

HOYT MOORE 
it, R. 3, Box 910, 
Indianapolis, Ind., 


I 4\ « l\« 4 Ill'll' ilit' lllalll 

too. My hook tells yon abnnt them. 

So many opportunities many N* II* I* men make 
$aoo to $1,000 in spare time while leamins 

The day ymr enroll I seinl yon matiTiul which j'tou slinuld 
ma.'Jier «iiiickly for doing job.s, VoTiimini in must every neighbor¬ 
hood, for spare tiiro^ money. Throughout your eoui*se I send you 
information on servicing popular makes of sets; I give yon the 
plans and Mens that an- making $2oii and $l,hiio for N. H. I. stu¬ 
dents in their spare time while studying. My course is famous as 
tlie course tliat pay for itself. 

Talking Movies. TelcvUion, Aircraft Radio 
included 

Special training in Talking Movies, Television and home 
Tcievisiofi expiTiiiiciits. Radio's use in Aviation, Servicing 
ami Mervhainlising Sets, Rniad<asling. i’ominenhil and Ship 
Stations arc included. 1 am so sure that I «an train yon 
satisfaetorily that I will agree in writing to rofntnl 
I>eiiny of your tuition if you arc not satislieil with m> 
Lessons anil Instruction Service upon completing. 

64*page book of information FREE 

fJet .vtnir cojiy today. It tells you where Radio’s 
goixl j«»hs un*, whiit they pay. telb you about luy 
coiiv'e, what oth<‘rs who havi‘ taken it are doing atid 
making. Find out what Ibelio ofIei>* you without the 
siigiitest cihligatinn. ACT NOW! 

J. E. SMITH, President 
National Radio Institute, Dept. % HXX 
Washington, D. C. 

Our Own Home 

Pioneer and W o r I d 
Largest Home-Study Ra¬ 
dio training organization 
ilevoted entirely to train¬ 
ing men and young men 
for good jobs in the Radio 
indu-stry. Our growth liaij 
paralleled Radio’s growth. 
\Vc occupy three hmidre<l 
times ns much Itoor space 
now as we did when or¬ 
ganized in 1911. 


'Mill tlio aid of this ruuliHiipnt you tan work oiii with 
jour ovtn hands many of tho ihliiK* yi>u n*ad In our tfxt 
hooks. >'10111 it yiKi kim the valtiahle fViterU-nre that tells 
.tri rxiUTi from a hr dinner. In a siwirt time you have 
Irarnril what It woohl takr yrars to Irani In riir fleld. Ifs 
training like thb that fiut.c the extra dollar'i In your nay 
(‘iiirlonr. Si»mr of ilir many rlri-ult!i yon hiilhl anil rxiierl- 
mriit.s >iiu iM-rfonii are: .Mrasurlnc the merit of a ttilie, 
huililhu; ail ohmouier. tohe vollmerer, ami a (Jrhl dip meter 
lor >iniie work. You aetually make exDerlments Illustrating 
the jitpiortarit prlnelples In the 2.’i he.si known Bet*. 


I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested 


a .Job 

with a 


fILL OUT 
THIS COUPO 


Ib^pt. ’21IXX 


U/etmEn^bimeiafmicetoaUQnultKttei 


. 1 . E. SMITH, Presldcnf 
Nut ion.il Kiidbi lrlstltlIt«^ 

U lINllllIgttlll. II. <■. 

!>• ar Mr Smith I want to lake aihaursige of your 
>nei-l il Offer. XeUiI me j«iijr two lM<ok^ Tnuible 
Mioi.tliii; In IM- . \ f ami Pattirj Sets" and ■Khli 
iltwaid- 111 Itadli* ■ I iJihler't iiul thi ituweM d«n ^ 
imr iiu 


\nme 
■i ddn f€S 
f it it . . 


•‘M« 
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96 PAGES 

OF NEW DATA HAVE 
BEEN ADDED TO THE 

OFFICIAL REFRIGERATION 

SERVICE MANUAL 


NOW** 

OVER 1,200 DIAGRAMS 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 



To hriiii^ this useful service iiianiial right up-to-date, Mr. L. K. Wright, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrigerators. This new section, which totals % pages, has contained 
therein dozens of new mtxlels of recent manufacture which have been placed on the market 
during the past few months and in addition, information regarding improvements on older 
models. As usual every refrigerator has been accurately described from the viewpoint 
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can 
easily be made 

NO EXTRA COST FOR THIS MATERIAL 

The addition of these new pages will not increase the cost of the hook to those who order 
their cop.v now. With the inclusion of more pages, the OFFICIAL RKh RKiI^.KAl ION 
SERVICE MANUAL will have over 1.2(M) diagratns and over 450 pages. Its flexible, loose- 
leaf l)inder accommodates the extra pages very easily. When the material has been placed in 
the manual. \on will have a complete 1031-1032 OhhlLlAL Rlt.h RUjI^RA 1 ION 
SERVICE MANUAL. 

Radio Service Men—Turn Idle Summer Hours into Profit by 
Servicing Electric Refrigerators with the aid of this 
New and Complete Service Manual. 

T he idea of electricians, radio service men and other mechanically inclined men, servicing 
refrigeration units is self-evident and the thought has occurred to perhaps utit«>ld 
thousands ever since electric refrigeration started. Yet nothing was done, because the 
average man knows little or nothing about refrigeration. Compared with servicing a radio 
set or wiring a home for electricity, tiie servicing of a refrigerator is absurdly simple, 
once you get the hang of it. 


The Okkuial RKFRir.KR.ATiox Sf.kvick 
M.x.m ai. has been edited by L. K. Wright, 
who is an expert and a leading refrigeration 
authority. He is a member of the American 
Society of Mechanical Engineers, American 
Society of Refrigeration Fuigineers. The 
National Association of Practical Engineers, 
etc. 

In this Refrigeration Manual every page 
is profusely illu.strated: every refrigerator 
part is carefully explained: <Iiagrams are 
furnished of every known machine: special 
care is given lo the servicing end. The tools 
needed are illustrated and explained: there 
are trouble shooting charts, and other ser¬ 
vice data. 

Rcmcinher there is big money in the re¬ 
frigeration servicing business. There are 
thotisamls of firms selling refrigerators 
every day and they need to he cared for 
often. Eventually there will he more re¬ 


frigerators than radios. Why not increase 
your earnings with a full or spare time 
business by servicing refrigerators. 

Here are some of the important chapters: 
Tritrodiiction to the Refrigeration Servicing 

lli.Ntory of Refrigeration 
I'n tula mentals i»f Refrigeratimi 
Description of .\11 Known Types of Rcfrigera- 
tioti. 

Service Tim>1s ami Shop Etpiipnient 
Motors 

Trmiltle Shooting 

Unit Parts, X'alves and .\utnmatic Kiinipment 
.Makes ami Specifications of Units 
Maim fact nrers of ('al)iiiets 
Kefrigerant.s aiul .\ntomatic Kfiuipnieiit 
and .Many other Imiiortaiit Chapters. 

Several thousands of copies of the Okkicial 
REK kioKk.ATioN* SKkvreK Mancai. have been 
stild: and there still remains the greatest 
opportunity for thousands more to leant how 
to make more money in a short time through 
upeniiigs in this new field. 


thp: first complete 

REFRIGERATION SER. 
VICE MANUAL 
PUBLISHED. 


r - 1 

I GERNSBACK PUBLICATIONS. Ine. KC-83a I 

I 96.98 Park Place. New York. N. Y. j 

I ] I'lirliixo in.\ rt‘Hi!tt:i|i<'(* f<ir I.T.ilft i 

(iherk. ^luitipx ur Money Onli-r urri‘|>l ed ( for I 

I uhhh yiiii are tn s«*n(l iin*. iio^tuite iireoald. ime I 

. .. ot the OFFieiAl/ UKKUlUKKATION* .SKK- | 

I VU’K MA.viAr.. together with the eUra 96 

j pages of new materrat at no rktm cost. j 

I .V.lllMl . I 

! \dilrpM . ! 
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RADIO 

Manufacturers, Distributors, 
Jobbers and Dealers 

If in need of Service Men wire or write us and we will send you the name and 
address of Service Men in your city or vicinity. 

THIS SERVICE IS FREE TO THE RADIO TRADE. 

OFFICIAL RADIO SERVICE MEN’S ASSOCIATION, Inc. 

98 Park Place, New York, N. Y. 


Radio Service Men —Join the ORSMA 


E ver since the appearance of the com¬ 
mercial radio broadcast receivxr as a 
household necessity, the Radio Service 
Man has been an essential factor in the radio 
trade; and, as the complexity of electrical 
and mechanical dcsigTt in receivers increases, 
an ever-higher standard of qualifications in 
the Service Man becomes necessary. 

The necessity, also, of a strong association 
of the technically-qualified radio Service Men 
of the country is forcing itself upon all who 
arc familiar with radio trade problems; and 
their repeated urging that such an 
as.sociation must be formed has le<I 
us to undertake the work of its 
organization. 

This is the fundamental purpose 
of the OFFICIAL RADIf) SER¬ 
VICE MEN’S ASSOCIATION, 
which is not a money-making in¬ 
stitution, or organized for private 
profit: to unite, as a group with strong 
common interests, all \vell qualified Radio 
Service Men; to make it readily i)ossiblc for 
them in keeping up with the demands of their 
profession: and. above all. to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac¬ 
turers, distributors and dealers. 

To give Service Men such a standing, 
it is obviously necessary that they must 
prove themselves entitled to it; any Service 




Man who can pass the examination necessary 
to demonstrate his qualifications will be 
elected as a member and a card will be issued 
to him under the seal of this Association, 
which will attest his ability and prove his 
identity. 

The terms of the examination have been 
drawn up in co-opcratif)n with a group of 
the best-known radio manufacturers, as well 
as the foremost radio educational institu¬ 
tions. 

We shall not attempt to grade the mem¬ 
bers into dififerent classes. A 
caiulidatc will be adjudged as 
either passing or not passing. If 
the school exainining the papers 
passes the prospective member as 
satisfactory, we shall issue to him 
an identification card with his 
photograph. 

If the candidate does not pass 
this examination the first time, he may apply 
for another examinatioti three or si.x months 
later. 

There is absolutely no cost attached to 
any service rendered by the Association to 
its members, no dues, no contributions. 

If you wish to become a member, just 
fill out the coupon below and mail it to us. 
We will send you all the papers necessary 
to become a member. 



The followiiig firms have cooperated with 
us in formulating the examination papers. 

Tlie Cmslcy Radio Corporallon. tlttrlimatl, O. .Mr. D. J. 
RuiRr, Sen Ire .'Ijrr. 

Grj(;]<by'Oruno\v Cbinpany (.MajestIO, Chicago, III. Mr. 

L. U. Wilkinson. Srr\lie .Mgr. 

Stnini1>frg'rarls(Mi Telviihnne .Mfg. To., Rfx^hesler. N. Y. 
-Mr. K. S. Browning. SerOce Mgr. 

Colin B. Krnin.dy. i nrn., Suuili Rrnd. Ind. Mr. B F. 
.McNanice, 1*n>d. Mgr. 

lU?.\-Vl(fnr CotnDany. Iiir., I'anulen, N. J. Mr II C. 
CruW). Vl«•^.-|•rr^^.lcllt. 

Stewart’Wam«r Coniorailon, Cldrago, 111. Mr T N 
OoUen, S«-r\loe, ,Mgi. 

The schools who have consented to act as 
an exainiiiation board are: 

Intern,It lonat (*t>rre'tn'indenr-e Srluion, Scranton, Penna. 
.Mr 1>. K. Cari'entrr. Oran. 

HC.\ Institute^. In^-.. New York, N. Y. Mr. D. O. 
Wlirlan. Pie«ldei)t. 

Kact Bay R.ulio Institute, Oakland, t'allf. Mr. T. T. 

Tnnnelillt. Olrntor 

Radio Training A--.iM-lailon of .^mcrlra. Chicago, III. 

•Mr. .\. O. .Mn1iaii|tf. PreddeiU. 

SclifMil of Knglnerring of .Milwaukee, Milwaukee, Wlii. 
.Mr. W. Wenvaili. PreUdent. 

Radio College of 1'atiada. Toronlo, Canada. .Mr. J. C. 

WUmjii, Cre'ideiit. 

Radio nivHlon. rnyiic* Klcytrlral School. CTilcago, III. 

.Mr. II. C LevO-. P-i-shlent. 


MAIL COUPON TODAY! 


OFFICIAL RADIO SERVICE MEN’S RC-8 

ASSOCIATION. Inc. 

98 Park Place. New York, N. Y. 

I wish to hecoiiie a member of your .Association. 
T'lea'ie mall rno the examination iiatiorK and atiull- 
tatimi blanks. 


Name .. 

Addresi . 

Town. State. 
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henwUh present the most 
complete collection of recent 
Important radio books. We have, 
after an exhaustive study, selected 
these volumes iiecause they repre¬ 
sent the foremii.st ra<llu i)ooka of 
their kliiiJ in Print today. There 
li siiHj a Ereat varUty that we 
aro sure it will satisfy anv taste 
as well as anv reuiilrement that 
the student of radio mlsht have. 

We puhlish no cataloEue anti 
ask you to he kind eiiuUL'Ii to or¬ 
der tilrcot from this jjattr. Prompt 
slilumoitts will lie inatle to you 
direct from the publisher*. We 
merely act as a clearim; house for 
a number of radio T>ub 1 isliers and 
Oi;U PHICF>; AUB xVS l.u\v OR 
idmT';H THAN ^^^iiL rk found 
ANYWIIKHB. Remit by money 
order or certifled check. If you 
send cash, ha sura to register it. 


IMPORTANT.—^This list is changed every month to include the latest books. Note also new low prices. 


WHAT ARE YOU DOING IN RADIO 

IN THESE DAYS OF KEEN COMPETITION 
AND SCABCITY OF JOBS AND POSITIONS t 

f T is alway.H the well-trained man who wins out over the horde of thousands of superficially trained and incom- 
^ petent men. Vou are reading this magazine because are interested in radio. Sooner or later, the time 

will come when you will wish lo cash in on your knowl^^E®* \our chance may come over muht. and then the 
bijr and vital question will be. “How well equipped am I f® fill fh® job?** ^ou are m radio because you like it. 
You also realize that, at the present time, there are many branches of the radio art which you do not know as 
thoroughly as you should. Knowledite. these days, can b« Rotten cheaper than ever before. It isn*t necessary for 
you to Ro to collese to become proficient in radio. Start to build a REAL radio library and become ac- 

quainted with all branches of this Rreat and Rrowinff art. In this pa^e are listed the world s best radio books. 
We have combed the market for the really important books in radio; so that, no matter what branch you are 
interested in. you can pick out the best hooks that are now printed. Start, today, to build a complete radio 
library. Vou do not have to Ret all the books at once, but make up your mind to Ret one book a month; so 
that, when your chance comes, you will be fully equipped lo win out over the others not so well equipped. 


THE RADIO HANDBOOK, hy 

James a. Moyer and Jnim F, Wo- 
Rtrol, Flexible covers, size 5 V^xS". 
8 S 6 paces. 6S0 lllustra- A A 

lions, PrU'O . ^J.UU 

<'omj>reben»lve (lata on short-wave 
apparatus, vacuum tubes, mutieni 
radio receivers and Iransmiiters, 
photoeleriric cells, television, sound 
motion pictures, tables, graphs, dia¬ 
grams. etc. No radio roan should 

nii.ss It. - 

RADIO FREQUENCY ELECTRI¬ 
CAL REQUIREMENTS, by Hugh 
A. Brown. Clotli covers, size 6x9*'. 
386 pages, 235 lllustra- ^ A A A 

tlons. Price . 

One of the few Ereat book* on tills 
Important subject Everything from 
tilennIontc-tube coeltlclent* to ple» 0 - 
electrlc measurement*. 


PRACTICAL TELEVISION, by E. 
T. Lamer. Clotli Covers, size 5Hx 
HY*”. 223 pages. 127 11- 7 C 

lustrations. Price . 

Tills bonk explains television In full, 
Including elementary prlncljdes. 
jilKito-electric relts. and all Imiwrt- 
ant types of television sets as well 
as basic principles of optics. Images, 
mirrors, lenses, etc. 

TELEVISION. Its Methods and 
Uses, by Edgar If. Felix. Cloth 
Covers, size 5'4x7\'*- 272 
page*. 73 Illustration*. CA 

Price . 

A practical complete cross*Be(»tlon nf 
television today. One of the vent 
best books on this important art in 

print. - 

MAGNETIC PHENOMENA. bv 
Samuel R<ibln»on Williams. Clnlh 
envers, slzo 6x3'*. 230 pages. 150 
Illustration*, and numer- AA 

ous tables. Price. 

All electric motors, coupling colls, 
magnetic and dynamic loud-speak¬ 
er*. transformer*, choke colls, etc., 
are dependent on magnetic phenom* 
ena. Till* fine hook 1# complete on 
the subject. 


HOW TO BUILD AND OPERATE 
SHORT-WAVE RECEIVERS. bv 
the Billtors of SHORT W.VVB 
CRAFT. Stiff Paper covers, size 
7Hx3^". 76 pages. 250 Ulus- A A|» 

tratlons. Price prepaid. "tUC 

The greatest book on buihllns ami 
operating short wave set* and con- 
rerters In print today. No belter 
book printed^_ 

CINEMATOGRAPHY, by .lam« ^ 
Caraenm. Stiff cover*, site 7%x5 . 
210 pages. 150 lllustra- CA 

tlons. Price . 

Bvenriblnc on the subject from “si¬ 
lent** ami “talkie** 16 mm. film to 
it* manufacture and to the final 
projection Is In thla marveloue 

volume. _ 

QUESTIONS AND ANSWERS— 
Sound Motion Pictures, hy James 
R. Cameron. Cloth cover*. Mze 
X.5". 250 pages. CA 

Price . 

Tlie molt imtiortant book an the 
technical subject of “Talkies.** 


AUDCLS RADIOMAN'S GUIDE, bv 
lYaiik n. Graham. Cloth covers 
Iflexlhlpl. size 5x6%". 220 peg**. 
300 11 lustrations. . $ 1.00 

A practical, concise book Present¬ 
ing the theoretical and practical In¬ 
formation for the proper operation, 
maintenance and serrice as applied 
io modeni radio practice. 


THE RADIO AMATEUR'S HAND¬ 
BOOK. <Ne\v Revised l^ltlon). by 
A. Frederick Collins. Cloth covers. 

5%x7'%". 301 pages. #0 A A 
HR illustrations. Price.. 

If you wl.sh to become a radio 
amateur (radio ham) this book tells 
ynu how. FNerything in receiving 
and transmitter sets and how to 
build them. 


RADIO SET ANALYZERS AND 
HOW TO USE THEM, by L. Van der 
Mel. Stiff Paper covers, size 6x3". 
68 (lagcs. 15 illustrations. AHr 

I’rlce prepaid . HUC 

Tlie first book giving the fumlamcn- 
tals (if raiiio j»crvlciiig design in a 
manner whldi U clear even lo the 
tyn). No servU'e man can be with¬ 
out It._ 

RADIO AND ELECTRONIC DIC¬ 
TIONARY. hy Harold P. Manley, 
Clotli covers, size 6x3". 300 page*. 
.550 Illustrations. CA 

Price prepaid . 

A fully - Indexed volume, which 
places at your finger-tlj>* definitions 
of 3.800 ra<lio wunis and pliraaes; 
of Inestimable value. 


$ 12.50 


r RADIO FREQUENCY MEASURE- 
I MENTS. by K. li. Mnullln. Cloth 
C(n-ers. size 6x3". 187 pages. 283 H 
I lustrations. 

I*rlre prepaid . .. 

Til is large volume answers all ques 
thins w-lilch arise In the design and 
construction of U.F. cirruits of every 
possible type. Tlie greatest and 
most aiilliorltatlve book of its kind 
In print for radio student* and en¬ 
gineers. 


FOUNDATIONS OF RADIO, by 

Rudolph Ia Diaic^n. Cloth covers, 
size 5%x8''. 216 pages. 145 illustra¬ 
tions. Numerous tables. (O CA 

Price . 

Till* textbook give* you the funda¬ 
mental* of electricity as applied to 
radio. U equips you for further 
study in the field of radio. 


EXPERIMENTAL RADIO ENGI¬ 
NEERING. hy John II. Morecroft. 
riolh covers, size 6x3". 316 pages. 
250 Ulustratton* C A 

Price . 

A student's book; devoteil to the 
principle* of radio aiiparatus: in¬ 
tended to accnm]>any a course in 
electricity. Tlie best of Its kind. 


TALKING PICTURES, by Remard 
Brown. Clotli covers, aize 5V4x8%", 
327 pages. IGl lllustra- A A 

tlon*. Pries .9*1.UU 

Tlie non.technical man reading this 
biMik feels that he ha* been trans- 
IHirted lo a wonderland: teclinlctan* 
refer to tt time after time. 


RADIO MOVIES AND TELE- 
VISION, by C. Francis Jenkins. 
Cloth corers, size 9 V 4 x 6 ". 144 pages, 
profusely illustrated. $ 1.00 

A (»mpleU volume by the master 
of television, giving even'thing In 
television, including comtrucllonal 
deUils for building your own tele- 
rislon sets. 

RADIO VISION, by C. Francis 
.leiikint. 4’lsth (Mvers. aize 3V4x6". 
144 page*, profusely lllustra- QA^ 

irated. Price prepaid. UC 

An excellent liook. Tlie Jenkins tele¬ 
vision system, as well a* many 
other modern television systems fully 
described. 


A POPULAR GUIDE TO RADIO, 
by H. Francl* Dashlelt. Clotli cov¬ 
er*, slzo 286 pages, pm- 

fuaely illustrated. 

Price prepaid . 

The fundamental principles of ra¬ 
dio. Fruii crjstal rectifier* to the 
latest electron tube amplification, 
etc. 


$ 3.50 


RADIO THEORY AND OPERAT¬ 
ING, hy M. T. 1/Kiiiils. 5tli rt^-iiied 
Kdliioti. Ctoth-lH>uiid: size 
xl»4" thick: 1.000 pages: uver 800 
Ulus.: 450 review ques- rA 

Lions and aretwers. Price 9 
Written in textbook style, a tro- 
mendoits amount of useful informa¬ 
tion has liccti iTnmtiicil into this 
thln-paPcr. comj»act reference work. 
Radio trancniission and reicption 
have been covered, “from woiip to 
nuts.** A truly oreat book. 


THE RADIO MANUAL, by George 
K. HterliiiB and Iloh't Kruse, 
K.K. 2nd enlarged edition. Flex¬ 
ible fahrikold coven. Slzc.^^xS", 
80.5 page.*. 318 lllustra- A A 

tlons. Price . 90.UU 

A <*fimplele Radio rmiTse for the 
operator, the technician, the ama¬ 
teur. the stiideti! and cxix'rimcn’er. 
Everything hnagiiiahle In the whole 
radio art Is covered in this great 
brvik—the '‘radio hlble'* of the ama¬ 
teur. DON'T MISS THIS. 


RADIO AND ITS FUTURE, hy 

Martin Todel. Cloth covers, size 6 x 

ft". 343 pages. 8 plates. $ 4.00 

Vivid chronicles of radio bmadca*t- 
Ing. communication*. Industry, re;- 
Illation., etc. If you are in radio 
you MT'ST have this hook. 


How to order 

We eannet ship C.O.D. Our 
prices are neL as shewn. 
Some of the books Include 
postage. Those that do net 
will be shipped by expresa 
collect if sutneient postage It 
not Included by you. 


RIDING THE AIR WAVES, by 
Krh* Palmer. Jr. Cloth covers, size 

.$ 2.00 

No radio amateur or “ham" can 
afford to he wltliniit thi* book, 
written by the author of "Around 
the World with 5 Waits.** 


SOUND PICTURES AND 
TROUBLE SHOOTERS MANUAL, 
hy Cameriin and Rider, ('loth cover, 
size 8*51120 page*. ^7 TA 
profusely Illustrated. Price 9 ■ 

The standby of every operator. It Is 
tho most tfionuigh book on the eub- 
ject. 


TELEVISION TODAY AND TO¬ 
MORROW. by S. A. Moseley and 
II. J. B. (''happle. ('loth coverA. size 
8*5^". 130 pages, profuse -#7 rA 
1y Illustrated. Price prepaid9*-^^ 
A most up-to-date work on telcvli 
ion deacrihing in detail the appar¬ 
atus used by Baird. 


SHORT WAVES, hy C. R. 
aiiil H. B. Gable. Stiff Covers. Size 
6x3". 381 Page.*. 258 Ulus- (tO AA 
tratlons. Price, prepaid.. 

The biggest and moat complete book 
on short waves. Coven every Imag¬ 
inable phase. Including S.W. Super 
hetenidynes. Tlie authors are fam¬ 
ous S-W. authorities. 


S. GERNSBACK'S RADIO ENCY¬ 
CLOPEDIA (.WeromI F.<lition). Red 
M(»rocco Flexible Binder. 352 iiages. 
2201 radio definition*. 12.5.1 Ulus 
(rations. 34 tables. or 

Price . 

The most comprehensive encyclopedia 
of It* kind in print. Remarkably up- 
to-date in every way. with marvel¬ 
ous illustrations. 


ORDER DIRECT 
FROM 
THIS PAGE 


DRAKE'S CYCLOPEDIA OF 
RADIO AND ELECTRONICS, hy 
li. I*. Manly. Cloth <^>vers. size 
6x3", 10.50 page*. 1080 lllustralluns. 

Pr 7 :..$6.00 

Tlie largest work of Its kind ever 
pul between two covers. New and 
up-to-date; a standby for every 
radio man. 


RADIO TROUBLE SHOOTING, by 
Bnnor R. Haati. E.E. Flexible rov¬ 
ers, Hlze 6x9". 323 pages, A A 
257 Illustrations. Price... 9*^*^” 
An intensely practical handbook for 
ail radio aervlce men and operators. 
Up-to-date in every respect. 


FUNDAMENTALS OF RADIO, by 
R R. Ramsey. Professor of Physics. 
Indiana University. Cloth cover*, 
size 3%x6". 372 Pages. 11- {-A 

lustrated. Price, prepaid. 9*^*^” 
The backbone of the radio art. Tills 
book elves you tho foundation on 
radio from A to Z. 


OFFICIAL RADIO SERVICE MAN. 
UAL. Volume I. hy Hugo Gems- 
bark and ('lyde Fitcli. Flexible 
loose-leaf hinder. «lze 9x12". over 
2.000 Illustrations. 650 p*ge*. 
COMPLETE WITH SIX SUPPLE- 
MENTS. J A CA 

Price prepaid .9*f.JU 

The Service Man's Bible. Greatest 
hook ever piibllshed on the subject. 
Contains all obi circuits of every 
Imaginable (rommerclal radio set up 
to 1931. 


OFFICIAL RADIO SERVICE MAN¬ 
UAL. Volums II. by Hugo Gem*- 
back. ('. E. Denton and C. H. W. 
Nason, with 1932 Free Supplements, 
lono pagea. 2600 illustrations. 
Flexible Ixtose-leaf Bind- ^4 AA 
er.slze 3x12". Prlce.prepald 9^*^v 
'The talk of the radio industry. 
'Tlila marvelous volume contains 
everything In radio, circuits, ami 
radio derelopments. for 1932. Not 
a line of duPileation between 1331 
and 1332 volumes. (Vol. 1 and Vol. 2.) 


ELEMENTS OF RADIO COMMUN. 
1C ATI ON. by Pnifesaor John IL 
Miirecnift. Cloth covers, size 3x6". 
270 pages. 170 lllustra- HR 

tlons, ... 

An authoritative rolume embracing 
every Imaginable phase In radio 
communication. 


RADIO SERVICE MAN'S HANDY- 
BOOK WITH ADDENDA DATA 
SHEETS. Flexible cuver*. size 9* 
12''. 200 iiage*. 460 Mlus-^T 4Q 
tratlons. Price prepahl.. 9“^*“^ 
The Service Man's standby. Con¬ 
tains the latest practical informa¬ 
tion on radio servicing. 


RADIO TELEGRAPHY AND 
TELEPHONY, by R. U Duncan 
and C- E. Drew, (New Eklltlun.) 
Cloth covers, size 3^x6", 356 

t»ages. 468 illustration*. rA 

Price . 9 ■ 

Everything from Ohms T.aw to vac¬ 
uum tubes and detector*, to oscil¬ 
lographs and radio compavses thor¬ 
oughly treated In Uds great book. 


] 


PRACTICAL RADIO CONSTRUC¬ 
TION AND REPAIRING, by J. A. 
Moyer. S.ll.. A M. and J. F. We 
strel. Cloth covers, size 8x5". 354 
pages. 163 Hluttratlon*. 

A handbook that every radio set 
tester and general student must 
have. The diagrams alone are worth 
Uie price of the book. 


PRACTICAL RADIO—including 
THE TESTING OF RADIO RE- 
CEIVING SETS, hy Janies A, 
Moyer. S.B.. A..M. and John F. 
Wofttrel. Cliith cover*. sUe 8x5". 
378 jiages. 223 Uiusira- tf'O CA 

tlons. PrK^ . 9 ^.JU 

Tlie title gives the story. Every¬ 
thing from crystal nets to tlie latest 
multi-tube receiver, and how they 
work. 


RADIO RECEIVING TUBES, by 
Miiyer atui Wostrel. Cloth cuvera, 
size 74x5%". 238 pages, rA 

181 Illustration*. Price... 9^-^^ 
One of the finest books nn vacuum 
tubes. Everything worthwhile nn ths 
subject treated In a masterful 
manner. 


HOW TO PASS U. S. GOVERN¬ 
MENT RADIO LICENSE EXAM¬ 
INATIONS. by R. Ij. Duncan and 
C. E- Drew, Flexible cover*, size 
94x7", 170 pages, 92 llhM-^O A A 
tral ions, appendix. Price ^ 

The mnst Imporlant book on the 
■ubjert ever pulillshed. Gives every 
rnnreivahln angle which will help 
you to Pas* a radio license exam¬ 
ination sucft**sfully. 


PRINCIPLES OF RADIO, by Keith 
llenney. M.A. Cloth ewers, size 
8 X. 54 ". 478 Pages. 306 rA 

illustrations. Price . 9*7*^“ 

A marvelnualy written textbook with 
the latent radio principles, includ¬ 
ing screen grid and pentode, am¬ 
plifiers, etc. 


PHOTOELECTRIC PHENOMENA. 

hy Arthur I.Iewelyn Hughe* and 
I^ee .Vlvhi Dulirblge. Cloth covers. 
Alze 6”x3V*«. 531 pagee. AA 

202 Ulus. Price. 9»J*UU 

.\ (Tlrtcnl survey of the whole field 
nf phdtnelectrlc phenomena. Intended 
as a rcfcrem‘e honk for research 
worker*, students and tearber*. Tlie 
mnst Complete work In print 


RADIO TRAFFIC MANUAL AND 
OPERATING REGULATIONS, by 
R. I,. Duncan and C. E. Drew. 
Flexible ctwers. size ^ C7 A A 

6 ", 186 pages. Price.9“*"v 

A live wire bonk for all radio ama- 
teiirs. itichtdlng bow to learn code, 
abbreviations. International Radlo- 
craph ('onventlon. Radio Act of 
1327. etc. 


PRINCIPLES OF RADIO COM¬ 
MUNICATION. by J. II. Morecroft. 
Prof, of tUecirical Engineering, Co- 
Inmhla University. Cloth cover*, 
size 3Hx6".3S8 pages.pro- ^7 r A 
fiisely illustrated. Price.. 9 ■ ^ 

THE radio classto. by the dean of 
radio. Covers entire ra«Ho att as 
does no other book. 


EXPERIMENTAL RADIO, by R. 

R. Ramsey. Prof, of Phy.xIcs. Indi¬ 
ana University. Cloth covers, size 
74x54". 25G pages. 168 C 7 7 C 
Illustrations. Price, postpaid 9“* * ^ 
A marrelniia book for the experi¬ 
menter. Experiments galore in easy 
mniprehenslble language. 


FUNDAMENTAL PRINCIPLES OF 
RADIO, by Louis Marlin. B.S. Stiff 
l*at*er coders, size 6x3", 68 pages, 
8.5 illustrations. Price. 

prepaid . 

Just what the title *ay*, hut It 
gives you tlie HOW ami WHY of 
radio io Plain English. THE book 
for beginners. 


MODERN VACUUM TUBES and 
How They Work, hy “Hob'* Ilertz- 
berg. Stiff Paper cover*, size 6x3". 
68 pages. 150 IMust rat ions. 

Price, prepaid.^UC 

Just publlihed. this important book 
rtwer* the art as does no other bonk. 
Dei(Tlbes all the latest tubes, in¬ 
cluding the •'Triple Twin". 


RADIO PUBUCATIONS 


245-R GREENWICH STREET 
NEW YORK, N. Y. 


ORDER DIRECT FROM THIS PAGE 
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A NEW Free service 

Booklets that will be mailed to you free if you send in coupon below 


l^urdcd as complicated and mysterious by 
many radio men. The “Experimenter*’ 
is mailed free of charge to interested 
persons, (/cncro? RmUo Company. 

57. EXPERIMENTS WITH THE 
PHOTRONIC RELAY 

The experimenter who has gotten the 
idea that photoelectric cells require a 
lot of aniidifiers and associated apparatus 
for successful operation will be surprised 
at the number and variety of practical 
stunts that can be performed with the 
Photronic cell without amplifiers of any 
kind. This cell has sufficient output to 
actuate a small relay directly, this relay 
in turn operating a slightly heavier one 
for control purposes. The following in¬ 
teresting devices are described in the 
booklet of the above name: a sunrise 
alarm to waken a sleeper; a sunset switch 
to turn on light; a light-beam burglar 
alarm; a smoke detector; an automatic 
alarm to announce visitors; and an auto¬ 
matic parking light. The ingenious con¬ 
structor can readily think up numerous 
other applications for this versatile de¬ 
vice. U>6fo/i Eh'vtrival Inatnimvnt Corp. 

58. CONCOURSE ELECTROLYTIC 
CONDENSERS 

This new catalog of electrolytic con¬ 
densers will be of interest to all users of 
condensers, and particularly to Service 
Men because it describes a number of 
very convenient replacement units that 
will solve difficult service problems in 
some types of sets. The mounting of 
the replacement blocks has been simpli¬ 
fied considerably by the adoption of a 
single-hole, metal strap bracket, which 
eliminates the large holes formerly re¬ 
quired for many condensers of the in¬ 
verted type. Convonrse Ehxtric Company. 

59. PRACTICAL RADIO 
ENGINEERING 

This handsomely prepared 24-page bro¬ 
chure describes in great detail the home- 
study courses in radio engineering offered 
by the school mentioned below. These 
are intended for the more advanced type 
of student who is interested in actual 
radio engineering, as they include mathe¬ 
matics running up to vector analysis, use 
of the slide rule, and even the operation 
of 50-kil(jwatt broadcasting stations. The 
instruction is intended to bridge the gap 
!>etween college study which emphasizes 
the theoretical side and the “practical” 
courses which end with service work. The 
serious radio man who is looking ahead 
will find this booklet worth reading. 
Capitol Radio Enyinveriny Institute. 


55. PHILCO PARTS CATALOG 

The manufacturers of the nationally- 
known line of Philco radio receivers have 
recently taken one of the most progres¬ 
sive steps in the tangled history of radio 
servicing, and in the interests of all Serv¬ 
ice Men w'e wish to give the matter prom¬ 
inent attention in this department. We 
quote directly from a letter written to 
Uadio-Ckaft by Robert F. Herr, service 
engineer for the Philco Radio & Tele¬ 
vision Corporation: 

“Attached to this letter you will find 
a copy of the new Philco Parts Replace¬ 
ment Catalog. 

“During the past few years more and 
more of the radio service work has been 
passing from the radio dealers to indi¬ 
vidual radio Service Men and radio serv¬ 
ice companies employing a number of 
men. We also realize that most of the 
radio set manufacturers have limited the 
sale of their parts to their authorized 
dealers and also most of the radio manu¬ 
facturers have priced all their parts en¬ 
tirely too high. Philco is starting an 
aggressive sales campaign on replacement 
parts for Philco radios and also on the 
sale of those parts which can he used for 
other radio work. This Parts Catalog 
supplies the necessary information on 
part numbers and dealer net prices. All 
of the prices in this catalog have been 
greatly reduced so that today a genuine 
Philco replacement part costs less in most 
cases than a substitute part. 

*’This parts catalog is l)('ing distributed 
to radio h*ervice Men in every vountry of 
the world. The sale of these parts is 7iot 
limited to authorized Philco deahrs; any 
Service Man capable of repairing a i^adio 
ran secure a copy of this catalog. We be¬ 
lieve that this catalog w’ill be of great 
help to radio Service Men because it con¬ 
tains the only official, complete list of the 
more common replacement parts in every 
F’hilco radio from the very beginning up 
to and including the models showui at the 
U.M.A. show in Chicago in June.” 

Considering the large number of F’hilco 
receivers that have been sold during the 
past several years, this liberal attitude is 
sure to have beneficial results for every¬ 
one concerned. We congratulate the 
I^hilco company on its wisdom and hold 
it up as an example to certain other radio 
receiver manufacturers who keep the 
values of resistors and condensers a deep, 
dark secret—and wonder why they are 
so unpopular among people in the trade. 

Readers of Radio-Ckaft may secure 
copies of the Philco Parts Catalog by 
using the usual Readers’ Bureau coupon 
on this page. 


READERS* 

BUREAU 

On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu¬ 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of “Radio- 
Craft.” The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in¬ 
formation which the books contain. 

This Service is absolutely free to 
all Readers of "Radio-Craft.” 

Fill in and mail the coupon be¬ 
low; make sure that your name and 
address are included and are plain¬ 
ly written. Order by number only. 


56. THE GENERAL RADIO 
EXPERIMENTER 

"The General Radio Experimenter” is 
a monthly house organ of the General 
Radio Company. Ft is devoted to elec¬ 
trical communications technique and its 
applications in allied fields, and contains 
a great deal of accurate, well-written, 
technical information. The May issue, of 
sixteen i)ages. has articles on a vacuum- 
tube bridge, an output-power meter; a 
beat-frequency oscillator, a standard sig¬ 
nal generator, and a sweep circuit for 
the cathode-ray oscillograph. The last- 
named article is particularly good, and 
explains the need for and operation ot 
“saw tooth” oscillators, which are re- 

r-—» 

I RADIO-CRAFT | 

I Readers Bureau j 

j 96-98 Park Place. New York. N. Y. j 

: Please sctul me free of charge the fol- ■ 

I lowing iKioklets indicated by numl)ers in I 
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SEXD 1\0 
MONEY- 

Clip and mail to us the coupon below. We will send you 
either one or both books throuf(h the Express Company 
for your inspection. You have the privile^Je of keepings 
or returnin|( them. 


It ifoii Irani to have a complete net of all ttadio 
Diagranm, hath manuals should he in pour tile. 






XJ, 1932 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will give you 
the most complete set of circuit diagrams ever published for the Radio In¬ 
dustry. Every Radio Service Man and Dealer should have them available 
for immediate use in his business. Professional set-builders and amateurs will 

find them instructive and helpful. 


Briefly outlined below are the “high spots” 
that are to be found in the 1981 Manual— 
the first complete radio service manual 
ever to be published. Over twenty-seven 
thousand copies of this edition were sold 
to ineinbers of the radio industry. This 
assures you of its importance to those en¬ 
gaged in radio and how valuable it is to 
them. 


Partial Contents 

WTring diagrams of radio sets manufac¬ 
tured since 1927, and many earlier ones of 
which there is any record elsew’here. 

650 pages of radio-servicing material. 
Complete course of instruction for Radio 
Service Men, dealers, manufacturers, job¬ 
bers. set builders and amateurs. 

(Here are but a few of the subjects covered 
in the special course of instruction). 


Amplifiers Power-Supply Systems 

Antennae Radio Phonograph 

Automotive Radio Kquipment 
Condensers Resistors 

Detectors Short-Wave Sets 

Eliminators Speakers 

Meters Tubes 


$4.50 Complete with Supplements 


650 PADKS 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 


Get Supplements FREE with the 
NEW 1932 MANUAL 

rhrrt* is so much iumv niatt'ri;ii in this .M.'iniial. that 
a Service .Man nr dealer WduUl lie lost without it when 
calle<l t<» service a set. IiiCormatioii aUnit new modrls 
which have been nn the market t>nly a few weeks are 
contained in this Inxik. The 19.H .Manual makes tho 
service kit c<mn»lete. 

The 19.^2 Manual contain’^ a I'nll Radi<i Service <nii«le 
ami a (.‘<iniiilete Directory of all 19.U-!9.^2 Kaili > 
Dia^^ranis. also models of older (lesion. Everyone in 
the Radio hnsiness should ha\e a cojiv. Send for yont> 
today! 

Partial Contents of Volume II 

.\ ste|>-hy-stei» analysis in servicinp a receiver which 
emlKXlies in its tlesiifii e\er> possible coniliiiiation id 
modern radio pr.actice; it is fully illustrated and tlior- 
iittghly e.xplaiiied. It is the greatest cmitrihntion to 
the radio service hehl. 

('hart showing the ojK-ration of all tyi»e.s of vacuum 
tniK-s. whether new*, old or ohsoh-te. .\n exclusive rfsiime 
of the uses of the Pentode and Variahle-Mn TuIkjs 
an<l their characteristics. 

(‘iintplete iliscussioii of the snperheteriHlyiie and its 
inherent i»ecnliarities. Also a .sfiecial chapter on tools 
used on suiierhetenHlv ne circuits. Schematic iliagranis 
and circuits complete with color cixliiigs. 

]m]Kn'tant chapters on commercial aircraft radio eipiip- 
inent; new data on Cunitnercial short-wave receivers 
and converters. 

Servicing and iiistallation id public address systems 
and talking macliine eipiipment. 

Staiularilized color-CMlirigs for resistors. 

Operation of old and new te'sting eipiipinent; tube 
voltmeters, output ineters. oscillator.and aligning 
tools. 

A full section on Midget radius—their ilesign. circuits, 
.'iml t\pe.N. How to service them most economically. 
Ilundreils of schematic diagrams <d ohler radio receiv¬ 
ers which have never t»een published. 

P.latik pages for recording notes, diagrams ;in<i sketches; 
these pages are traiisfcrahle to an\ part of the honk. 
(‘oU|>on p.'ige for free ipiestions and answers. 

$5.00 Complete with Supplements 


CLIP COUPON AND MAIL TODAY! 


GERNSBACK PUBLICATIONS. Inc. RC-8 

96-98 Park Place. New York. N. Y. 

Please .‘.end me fiir PUKK lio|n‘<llon llie luniks 1 have checked 
helnw. 1 imder>tand I may exanihie iheni rareftillj. and .shctiild I 
(ierlile f» keen lUem. I' will nay Uie full cos,t. i»lns the few rents for 
carolng ( harges. Thl> otter K gcnid only In I lie r.S..\. 
f] Volimie I. in:u Maiiniil. with Siipnlemeiil. $ l.'il. 

I ] Vnluiiie 11. 1032 Mamiul. with Supplements to be mailed Free 

every 60 da.vs. J.'i.iM) 
t 1 UOTII UOtIKS FOR 

Name ... 

Address . 

City . State . 


Flexible^ 
Loose leaf 
Binder, 

9 X 12 inches* 


OVKR 1,000 PACERS 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 

Flexible, Loose leaf Binder, 
9 X 12 inches* 
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^^^SERV|CEMflN^DEflLE«_RflDIOTRlClAN^^J 

**Takes the Resistance Out of Radio** 


Editorial Offices: 96-98 Park Place. New York, N, Y. HUGO GERNSBACK, Editor Vol. IV, No. 2, August, 1932 


"TRICK" AMPLIFIER APPLICATIONS 

An Editorial by HUGO GERNSBACK 


L ast year, in one of my editorials, I suggested that 
Service Men and others connected with the radio 
industry can not only earn money but even a« good 
living by installing A.P. amplifiers, I suggested that 
there is a great and ever increasing demand for this type 
of radio installation at the present time. 

Besides public address and similar amplifying systems, 
there are many uses for amplifiers that have hardly been 
considered. Every day we receive letters suggesting new 
and useful purposes where amplifiers may be ein])loyed; 
and. strangely enough, we hear from laymen who have 
found uses for amplifiers that the radio man himself has 
overlooked. This clearly demonstrates that radio Service 
Men and others in the industry are not alive to the money¬ 
making opportunities that are now knocking at their 
doors. 

A case in point: The recent deplorable Lindbergh ease 
brought the fact home to many parents that additional 
safeguards are re(|uired for their children. Mrs. CfOdfrey 
Ludlow, wife of the well-known violinist, became so en¬ 
grossed in thought on this subject that she turned inventor 
herself. She bought a microphone and placed it in the 
eorner of the baby's crih and attached it to a commercial 
audio amplifier. This amplifier was then connected to a 
loudspeaker placed in her own bedroom which was some 
distance from the children's bedroom. This simple device 
worked so well that the child's breathing could be heard 
loud and clear through the loudspeaker in the parent's 
room, and the slightest noise in the children's room, such 
as footsteps, the opening of a window or creaking shoes 
would create a sufficient commotion in the loudspeaker to 
bring the parents instantly intf) the nursery. 

Jlere, then, is a ridiculously simple device that could be 
sold to many families with young children. The cost is 
low, and the amount of current used is negligible. Why 
cannot Service Men and other radio people sell such a 
simple device at a good profit? 

There are, of course, many other trick amplifier applica¬ 
tions, and thousands of new and hitherto imthonght of 
uses will be commonplace in a few years. Of the long list, 
I will only mention a few: 

Every large organization, whether factory or office, has 
uses for amplifiers. The busy executive and general man¬ 
ager cannot be everywhere. He can, however, have micro¬ 
phones scattered all over the plant, and by pressing a 
button, get in touch with any part of the plant through 
the medium of his loudspeaker, and he will be enabled 
to listen-in to the various activities of his einiiloyecs. The 
mere fact that the employees would know that their ac¬ 
tivities may be noted would often have a salutary effect, and 
would certainly help to raise the efficiency of the plant. It 
would do away with much useless talking and time wasting 
by employees, w’hieh in these days of efficiency is not 
tolerated by real executives. 

Motion picture houses can bid for the patronage of the 
near-deaf or hard of hearing by installing a very sim])le 
device which, in some cases, does not even require a 
separate amplifier. If one or two rows in the auditorium 
are wired, and pin jacks are attached to the back of the 
chairs, it would be possible to plug in a pair of headphones 


which can be given, or loaned for a deposit to the hard 
of hearing; the other end of the connection going to the 
amplifier. Thus, the hard of hearing who never get much 
satisfaction from the talkies would be able, by means of 
headphones, to enjoy the programs as well as their more 
fortunate brethren. 

In most dining rooms of the better apartments and 
private houses, there is usually a foot pnsh-botton used 
to summon the maid or cook, whichever the case may be. 
Very often an order is to be given, and this results in much 
useless running about and delay. A microphone can be 
effectively concealed in the chandelier in such a way as 
to enhance the decorative effect. An artistic cord is sus¬ 
pended from the microphone; by pulling the cord, the 
microphone is put in the circuit. You talk in yoiir natural 
voice, giving your order to the kitchen, where an amplifier 
and loudspeaker are installed. Instead of ringing a bell, 
therefore, the order is given orally, directly to the kitchen. 
This is a little innovation that will appeal particularly to 
many householders. 

In the nursery, it is often necessary to admonish the 
children and keep them from talking when they do not 
wisli to go to sleep, or to give other orders to them. At the 
present time, it means that the father, mother or nurse 
must go to the nursery in person, and close the door, etc.; 
thus creating further disturbance which is not always 
wanted. A microphone amplifier and loudspeaker is a 
simple solution of the ])roblem and the scheme has actually 
been found to work exceedingly well in practice, because 
if the children hear their parent’s voice, they pay attention, 
and the mystery of the nnseem voice generally has an 
arresting effect upon most children. 

In most ai)artment and private houses, there is a push¬ 
button in the master's bedroom to the servant’s room or 
quarters. It is usually used to summon the maid or other 
servant. A microphone at the head of the bed, with a pull 
cord to make contact and a loudspeak<'r in the servant's 
quarters is a much better idea, and saves useless running 
around. The order can thus be given directly to the 
servant’s room or servant's quarters. Of course, the micro¬ 
phone is only placed in use when the cord is pulled, making 
contact. 

In busy restaurants, waiters and waitresses, nowadays^ 
are apt tr* shout their orders to the kitchen if it is not 
too far away; and where the kitchen is downsUiirs, there 
is usually a good deal of usele.ss running about. A micro¬ 
phone at a strategical position solves this problem to a 
nicety. The waiter or waitress approaches the microphone 
and by means of his or her foot closes a circuit, and the 
order is received instantly on the loudspeaker in the 
kitchen, much louder and clearer than it could be heard 
through intervening doors or other obstructions. 

These are only a few of the more obvious applications of 
audio amplifiers. It should be a relatively simple matter 
for a Service Man or a radiotrician to make up a portable 
amplifier and give a spot demonstration. Talking about it, 
as a rule, means little to the prospect, but if the device 
can he demonstrated to him and the advantages shown, a 
sale can be made in most instances, and usually at a 
good profit. 
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Fig, A 


AN A.C.-D.C. 
PORTABLE 
RECEIVER 


Construction details of a port¬ 
able receiver using the latest 
tubes and operating from either 
I 10 or 220-volts A.C. or D.C. 
without anv circuit changes. 

By J. BURGESS DAVIS 


T he portable receiver illustrated in 
Figs. A, B and C will be a boon to 
many radio enthusiasts who have 
felt tlie need of a compact, light¬ 
weight receiver, capable of operating 
from A.C. or D.C. service, with dynamic 
speaker quality. A ten-foot antenna pro¬ 
vides ample pickup for good speaker vol¬ 
ume on locals, and many distant stations 
have been logged with an antenna of this 
rength. No exterior ground connection is 
required, as the receiver circuit is di¬ 
rectly coupled with the lighting circuit, 
which in most cases is grounded at the 
meter and/or the pole transformer. The 
sensitivity of the receiver is largely due 
to the use of two pentodes in the R.F. 
amplifier. A screen-grid power detector, 
feeding into two A.F. pentodes with grids 
and plates connected in parallel, provides 
the audio ainplification. The remaining 
two of the seven tubes employed are so 
connected as to constitute a half-wave rec¬ 


tifier. The tubes are all of the six-volt 
heater, automol)ile-tyi»e. Because of their 
rugged construction and the fact that the 
heaters are not critical to voltage varia¬ 
tions over a comparatively wide range, 
these tubes are admirably suited for use 
in a receiver of this type. 

The Circuit 

The circuit, like most good things when 
properly developed, is extremely simple, 
as reference to the schenuitic drawing of 
Fig. 1 will prove. Due to the universal 
feature, the circuit is treated as though 
the receiver were to be oi)erated from di¬ 
rect current only and the line i)olarity 
indicated accordingly. When the receiver 
is operated from an A.C. line, the indi¬ 
cated polarity holds true, since only that 
half of the wave which corresponds in 
direction to the polarity indications is 
used. All the heaters as well as the 
flashlight lamp (w’hich is used as a pilot 


light) and the filament resi.stor R9, are 
connected in series across the 110-volt 
line. Resistor R8 is shunted across the 
pilot lamp to i)rotect it from overload 
but is not of sufficient current rating t*) 
make it safe to operate the receiver with¬ 
out the pilot lanij). 

In order to reduce the number of con¬ 
trols and to economize in space, the line- 
.switch and volume-control are mounted 
on the same shaft. The side of the line 
connecting with the heater of the first 
R.F. tube is grounded to the chassis. 
This is effective in maintaining the same 
relative jxitential difference between cath¬ 
ode and heater at all times, as well fis 
keeping this i)otential difference lowest 
at the input of the amplifier so that the 
possibility of amplifying hum is lessened. 

The primary of the antenna-coil LI, is 
grounded through condenser C8 in order 
to prevent burning out the coil should 
the antenna accidently become grounded. 



Fig. 1 

Schematic circuit of the receiver desioned by Mr. Davis. Note that the line plug may be inserted into either A.C. or D.C. 
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All grid biases are obtained in the usual 
manner through resistors R2, R3, and 
R7. Volume is controlled by means of 
a 10»000*oUm variable resistor R1 in series 
with the biasing resistor R2. The latter 
provides a minimum required bias of 
three volts on the grids of the R.F. tubes. 
By increasing the value of resistance in 
this circuit we increase the voltage drop 
across it and consequently the bias on 
the grids with a resultant decrease in 
volume. 

Bypass condensers CIO, C12 and C4 are 
of the .1-mf. tubular type, while C14 is 
a 10-mf. dry electrolytic, low voltage 
condenser. 

Due to the universal feature of this re¬ 
ceiver it is impossible to use an electro¬ 
dynamic speaker without adding to the 
cost, weight and bulk of a separate rec¬ 
tifying unit. If the plate-current drain 
were sufficient to excite the field, the 
speaker field coil could be used to replace 
the filter choke but since this is not the 
case a permanent magnet type was 
chosen. The center tap of the primary of 
the output transformer is taped up and 
only the two outside leads used. In or¬ 
der to provide sufficient power to operate 
the speaker, two of the '38-type pentodes 
were connected with their grids and 
plates in parallel. 

Condenser C7 is used as a permanent 
tone adjustment. By the use of other 
values of capacity, any tone adjustment 
may be obtained. Increasing the capacity 
of C7 will reduce the high-frequency 
range and give the receiver a lower tone, 
and vice versa. 

The Filter System 

We now come to the rectifying and fil¬ 
tering system. This system has been 
made practicable by the advent of the 
six-volt, heater-type tube. A '37-type 
tube, when used as a rectifier, is capable 
of delivering about 14-ma. of rectified cur¬ 
rent. Two of these tubes with their ele- 
ments connected in parallel constitute a 
rectifier of sufficient capacity to operate 
the receiver. The plate element is con¬ 
nected to the most positive point in the 
circuit (which is the side of the line op¬ 
posite that grounded to the chassis). The 



Fig. 2, above 

Complete detail* of the panel. If the appa¬ 
ratus specified by the author are used, no trouble 
should be experienced in laying out the panel. 

Fig. 3, right 

The mechanical layout of the chassis is shown 
here. 


cathode element is connected to the point 
of lowest potential or ground through 
the amplifier and detector tubes, and the 
current flowing through the circuit thus 
formed, produces the voltage drop across 
it. 

The potential difference between any 
two points is proportional to the resist¬ 
ance of that portion of the circuit. By 
multiplying the total plate current by the 
resistance of the five amplifier and de¬ 
tector tubes in parallel we can arrive at 
the difference in potential between the 
cathode and plates according to Ohm's 
Law. 

The choke in the rectifier circuit helps 
to smooth out the A.C. ripple while the 
two filter condensers also add their bit 
to this operation and aid in maintaining 
a higher plate voltage. Owing to the 
small amount of current flowing through 
the filter, the secondary of an audio trans¬ 
former having a D,C. resistance of not 
more than 1.200 ohms can be used as a 
filter choke. The primary leads should 
be cut off or taped up. Condenser CIS 
is an 8-mf. electrolytic, and Cl6 is a 50- 
mf. dry-type electrolytic, rated to oper¬ 
ate at a maximum of 100-volts D.C. and 
serves to reduce A.C. hum to a minimum. 

Constructing the Receiver 

The cabinet is constructed of one- 
quarter inch, three-ply veneer, nailed and 
glued at the joints and reinforced with 
hardwood corner blocks which also serve 
as mounting brackets for the panel. An 
*/K“in. groove on either side of the cabi¬ 
net. near the bottom, serves as a track 
for the chassis. The outside of the cabi¬ 
net should be sandpapered smooth and 
the corners slightly rounded. It can then 
be finished with Duco or covered with 
imitation leather. Four rubber feet 
should be located on the bottom near the 
corners, and a suitable carrying handle 
bolted on the top. The handle should be 
located in the center of the top with the 
cover in place; that is, the handle should 
be mounted in the center of the cabinet 
and cover assembly. The inside of the 



Fig. B 

Rear view of the receiver. 



Fig. C 

Under-chassts view showing the location of 
the parts. 


cover may be lined with colored paper 
or cloth glued in place. 

Hinges that can be separated at the 
joint should be used for mounting the 
cover and so mounted that the cover 
hangs on the cabinet, otherwise the cover 
will drop off the hinges when it is un¬ 
locked. A small spring lock mounted at 
the end, opposite that on which the hinges 
are mounted, completes the cabinet equip¬ 
ment. 

The panel illustrated in Fig. 2 is cut 
from quarter inch three-ply stock. After 
cutting and drilling, it should be sand¬ 
papered smooth, and given a coat of wal¬ 
nut oil stain. The surplus stain should 
be wiped off with a dry cloth and the 
(Continued on page 108) 
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THE LATEST 
RADIO EQUIPMENT 


NEW TELEVISION RECEIVER 



ANOTHER SOCKET 



The six*prong socket by Cinch 

A BOVE is illustrated another six-prong 
^ socket designed to accommodate the 
new tubes. As may be seen, it is of the 
wafer type, suitable for chassis mounting. 
The top of the socket is marked accord¬ 
ing to the type of lube. It is a product 
of the Cinch Mfg. Co. 


NEW REPLACEMENT UNITS 


will be like. Incorporating four type *36 
tubes, a *37 as the A.V.C. and a *38 out¬ 
put pentode in a T.U.F. connection, it 
represents the latest advances made in 
this field by the Sparks-Withington Co., 
manufacturers. A significant feature is 
the use of the Lafoy system of automatic 
volume control described in the July issue 
of this magazine. 


VEHICLE SPEAKER 



The Wright DeCoster Speaker 


The Western Television Receiver. 

THE Western Television Corp. presents 
' a new television receiver, incorporating 
two sets—one for the reception of pic¬ 
tures and the other for the accompany¬ 
ing sound transmitted in the broadcast 
band. A modernistic cabinet, shown 
above, together with a neat ground-glass 
screen are attractive features. 


A SIX PRONG SOCKET 

HE advent of the new tubes, such as 
the 46, 57 and 58 demands new six- 
prong sockets in order to properly house 
them. To effect this, the H. H. Eby Manu¬ 
facturing Co. announces the new socket 
illustrated above. The socket holes are 
arranged in a circle, the heater prongs 
being of slightly greater diameter than 
the remainder so that the tube may be 
placed in the socket in only one way. 


Dubilier Condensers for replacement. 

HEP LAC EM ENT condensers suitable for 
^ nearly all types of radio replacement 
Work have been announced by the Dubilier 
Condenser Corp., manufacturers of radio 
condensers. The illustration above de¬ 
picts three of the many types available 
to the radio Service Man. They are made 
in various shapes and sizes. 


SPARTON AUTOMOTIVE SET 

HE new Sparton model 40 automotive 
receiver, illustrated here, is a typical 
example of what the modern auto receiver 




The six-prong wafer-type socket manufactured 
by the Eby Mfg. Co. 



Sparton Receiver. 


A UTOMOTIVE radio is in full swing, 
and a speaker specially designed for 
this purpose has been announced by 
Wright-DeCoster, Inc. Containing all of 
the features such as dust-proof cover, 
mounting screws, etc., it should prove a 
boon to set builders. 


REPLACEMENT CHASSIS 

THE July issue of this publication con- 
* tained a data sheet of a replacement 
chassis manufactured by the Transformer 
Corporation of America, a photograph of 
winch appears below. Statistics com¬ 
piled by the above firm indicates that of 
the 17,000,000 radio sets now in use in 
this country, the apparatus in approxi¬ 
mately 11,000,000 is obsolete! 

This chassis is designed to replace ex¬ 
isting sets and at the same time retain 
expensive cabinets. 



A replacement chassis designed to be used in 
existing cabinets. A product of the Trans¬ 
former Corp. of America. 


76 


RADIO-CRAFT for AUGUST, 1932 











































Th« new National tube shield. 


A' 


IMPROVED 
ELECTROLYTIC 
CONDENSER 

N improved type 
of electrolytic con* 
denser with a ribbed 
aluininuiu case has 
been brought out by 
the (\)iicourst‘ Elec¬ 
tric Company. The 
new container is more 
rigid than the old 
smooth type, is less 
susceptible to denting, 
and has greatly in¬ 
creased heat radiating 
surface. The latter 
feature is important in 
crowded midget receivers. In the 8-mf. 
size this condenser measures only 3% 
inches long and 1% inches in diameter. 
The voltage rating has been increased 

from 450 to 600 volts. The instrument 
is intended for inverted one hole 

mounting. 



Concourse condenser. 


NEW TUBE SHIELDS 

HE new tubes announced in past issues 
of Hadio-Ckaft demand an entirely new 
type of shield can if effective shielding 
is to be secured. These tubes, types 57 
and 58. are equipped with a dome-shaped 
glass bulb which has been especially 
built to reduce inter-electrode capacity to 
a minimum. 

In order to derive the best possible re¬ 
sults from the use of these tubes, the 
shield can must be placed as close as pos¬ 
sible to the internal shield in the tube. 
This has been admirably accomplished 
by the National Company, inc.. makers of 
the tube shield illustrated here. The 
tube shield inside the glass may be seen 
at the top while the holes at the bottom 
are for ventilation purposes. 


TUNE-A-LITE ESCUTCHEON 

|N the November, 11)31 issue of this pub- 
I lication. there was described a new 
type of tuning indicator which depended 
for its operation upon the ionization of 
neon gas in a vacuum. This device was 
unique in the sense that the height of 
the neon tlare was proportional to the 
strength of the received signal. 

While this 
device has been 
incorporated in 
several c o ni - 
mercial sets, it 
may also be 
purchased b y 
individuals for 
use ill home- 
built receivers. 
One of the ma¬ 
jor disadvan¬ 
tages of its use 
has been the 
lack of a proper 
e s c u t c h e on 
which now may 
be secured from 
Hlan the Radio 
A Tune-A-Lite escutcheon Man. 


NEW PHILCO SET 



Philco 15 chassis. 


THE Philadelphia Storage Battery Co. 
' announces a new receiver chassis illus¬ 
trated above, known as the *‘15"' chassis 
designed for use with their models 15X 
and 15OX receivers. 

It is an eleven-tube set incorporating 
four type ’14 tubes in the K.F. first- 
detector and two I.F. stages; four type ’37 
tubes in the second-detector, first and sec¬ 
ond audio stages and as the oscillator; 
two type '42 tubes in a push-pull pentode 
output stage; and an '80 rectifier. 

This receiver also incorporates such 
features as twin reproducers, tone con¬ 
trol, automatic volume control, visual 
tuning and a local distance switch. 


CRYSTAL DETECTOR 

‘^IflSTORY 
* * r e p «t s 
itself.” This 
well - known 
adage seems 
to prevail in 
the radio as 
well as in 
other fields. 
The amount 
of correspond¬ 
ence that we 
have received 
warrants the 
announce- 
ment of the 
device shown 
here. 




Crystal deUctor. 


FUSED ATTACHMENT PLUG 



A fused attachment plug. 


THIS new fused attachment plug is de- 
I signed to protect radio receivers against 
overloads. It is made of molded bakelite, 
and holds two standard automobile type 
cartridge fuses, which are quickly replace¬ 
able. It fits in any electric fixture and 
provides three outlets which take the 
regular two-prong plugs fitted to the cords 
of radio and electrical appliances. This 
plug should be a profitable item for the 
Service Man. as it has good selling points 
and can be installed in two seconds. It 
is made by the Electro-idotive Engineer¬ 
ing Corporation. 


NEW “BAND SPREAD” 
CONDENSER 

T o assist amateurs in constructing short 
wave receivers having the much de 
sired band spread tuning characteristic, 
the Hammarhind Manufacturing Coin 
paiiy, Inc., has designed a new type “band 
spread” midget condenser. 



New band*spread condenser. 


Two sections are provided in the con¬ 
denser. one having a capacity of 100 
mnif. and the other a cai)acity of 35 nimf. 
Each section may be individually tuned 
by it.s owui shaft. Tuning to the center 
of the desired band is accomplished !)y 
the high capacity section, the low capacity 
section then being used for “spreading 
the band” and so greatly simplifying tun¬ 
ing within the limits of the hand. 

The condenser is specially designed for 
efficiency on high and ultra high frequen¬ 
cies. Isolantite is used for insulation, 
hearings are heavy and accurately fitted, 
plates are of brass, and no nuts or screws 
are used, all joints being securely sold¬ 
ered. Adapted fi>r either base mounting 
or single hole panel mounting. 

As may be seen by reference to the pho- 
togi*aph above, the shaft of the condenser 
protrudes at both ends. The main con¬ 
denser is set for the best position on any 
particular band and the three-plate vari¬ 
able unit is then used as the tuning unit. 

In this manner, the tuning is spread 
over the entire hand you are working 
on—hence the name. 
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Photograph of the Eddy Current reproducer. 
The numbers are discussed in the text* 

T he application of amplification to 
all radio circuits involves the use of 
some form of valve action whereby 
a small amount of energy is used to 
control a much larger amount. Crudely 
explained, the small amount of energy re¬ 
quired to operate an electric switch man¬ 
ually may produce thousands of kilo* 
watts of power. In the same way, the 
small amount of energy fed into the grid 
circuit of a vacuum tube controls a much 
greater amount supplied from a “B’* bat¬ 
tery or other source. 

For many years engineers have been 
trying to apply this same principle to the 
operation of loudspeakers—so that a virtu¬ 
ally unlimited external source of mechani¬ 
cal energy could be controlled by a rela¬ 
tively small amount of energy obtained 
from the output of a radio set or other 
device. The object was to either make 
the loudspeaker so sensitive and efficient 
that audio amplifiers could be eliminated; 
or, with their use, enormous volume could 
be obtained, depending upon the design 
of the speaker. 

The vnrrent promises to ntUiin 

f/iu object! Its use allows tremendous 
mechanical energy stored in a rotating 
disc driven by an electric motor to be 
harnessed and controlled by an electro¬ 
magnet connected to the output of a radio 
set in such a way that the controlled en¬ 
ergy is translated into sound waves. Be¬ 
fore describing the speaker it may be 
well to explain briefly how' eddy currents 
may be generated in a rotating disc and 
their effect demonstrated. 

How Eddy Currents Are Produced 
Faraday showed that when a metal bar 
is moved betw’een the poles of a magnet 
so as to cut the lines of force, an E.M.F. 
will be established between the ends of the 
bar and a continuous current will flow 
through an external circuit connected to 
the ends of the bar. 

Likewise, when a metal disc is rotated 
between the poles of a magnet, a continu¬ 

* lU'Hiii Correspondent. 


EDDY CURRENT 
LOUDSPEAKERS 

Keen interest has been shown recently In new loud¬ 
speakers. The Eddy Current Types, described 
herewith, offer great possibilities. 


By DR. FRITZ NOACK* 


ous current will be generated—but it will 
flow through the metal of the disc which 
is cutting the lines of force in one direc¬ 
tion and in its return path will circle 
through the disc outside the range of 
the lines of force. This is clearly illus¬ 
trated in Fig. 1. A is a side view and the 
magnetic pole, N, is on the side of the 
disc towards the observer as shown in the 
end view at B. Both poles of the magnet 
arc shown at N and S in Pig. 1 B. 

As the disc rotates in the direction of 
the arrows, and since the magnetic lines 
of force are passing through the disc from 
N to S, a current will he generated which 
will flow in the disc in the direction indi¬ 
cated by the arrows marked E. This cur¬ 
rent, in Fig. 1 A, flows from left to right 
through that part of the disc between 
the magnet poles, and circles around in 
the direction shown. If either the poles 
of the magnet or the direction of rotation 
of the disc is reversed, the direction of 
the generated current will also reverse. 
This current, because of its circular path, 
is called an "eddy” current. 

It is obvious that the eddy current, 
flowing in a closed loop, will act as a sin¬ 
gle-turn electromagnet and will set up a 
magnetic field of its own. Since there are 
two eddy current loops, two fields w‘ill be 
created, as shown at N*—S’ and N”—S” in 
the sketch at B. The polarities will be as 
indicated. It is also apparent that the 
eddy field N’—S’ will repel the permanent 
field N—S. and the eddy field N”—S” will 
attract the main field N—S, causing a 
strong magnetic pull opposite in direc¬ 
tion to the direction of rotation of 
the disc. In other words, ro¬ 
tating a metal disc in a mag¬ 
netic field caused an appre¬ 
ciable drag, and such a sys¬ 
tem is used to place a load 
on small motors used in watt- 
lionr meters. 

The drag, of course is, pro¬ 
portional to the strength of 
the eddy current generated 
which in turn is proportional 
to the speed of the disc. The 
greater the speed, the greater 
the drag. If a pulsating ex¬ 


ternal magnetic field is employed, the eddy 
currents will aso be pulsating and the me¬ 
chanical drag on the disc will likewise 
pulsate or vibrate in unison. This will 
cause actual mechanical motion or vibra¬ 
tion of the disc (which will increase and 
decrease in speed in unison with the 
magnetic pulsations) or the external mag¬ 
net poles may be so mounted that they 
will vibrate under the influence of the 
pulsating drag, the speed remaining con¬ 
stant. It is this effect that is made use 
of in eddy current speakers. The me¬ 
chanical vibrations are harnessed to a 
diaphragm or cone to produce sound waves 
and their strength varies in proportion to 
the speed of the disc. Therefore, to in¬ 
crease the volume of sound, simply rotate 
the disc at a higher speed. 

The German graduate-engineer, Fried¬ 
rich Gladenbeck of Berlin, has perfected 
an eddy current speaker which is likely 
to replace, to a certain extent, the audio 
amplifier. The inventor actually claims 
that this new loudspeaker if hooked up to 
the detector will give good loudspeaker 
reception. 

The illustrations show what the speaker 
is like. The principle is shown in Fig. 2; 
it provides for an electromagnet, 1, around 
which is wound the coil, 2, which con¬ 
ducts the audio frequency current. The 
pole pieces of the electromagnet are 
marked 3. One lamination, 4, is solidly 
attached to each pole shoe. These lamina¬ 
tions are made of iron and are exceedingly 
flexible. Their free ends, 5, are bent up¬ 
ward, so that two parallel end surfaces are 
formed. Between these two end surfaces 
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Fig. 1 

The rotating disc cuts lines of force, develop¬ 
ing an E.M.F. which causes a current to flow 
as shown at A; the field generated, at 


a disc, 6, rotates: which is operated by a 
motor, 7. 

When the electromagnet, 1, is magnet¬ 
ized by the audio current in the coiK the 
two end surfaces, 5, are likewise magnet¬ 
ized. The end surfaces, 5, would have a 
tendency to swing against each other 
which is avoided by a bridge, 8. A con- 
iiecting wire, 9, ties the cone diaphragm 
to the bridge, 8. If the springs, 4. are 
moved parallel to each other, either up or 
down, because of the magnetic drag, the 
cone, 10, through the connecting wire, 9, 
is also set in swinging motion. 

Due to the fact that the two end sur¬ 
faces, 5. are magnetized differently (one 
north and the other south) in accordance 
with the audio frequency current, eddy 
currents are generated in the disc, 6, set¬ 
ting up a field of force as previously ex¬ 
plained. If the disc, 6, revolves, and its 
speed is held constant by motor, 7, then 
the bridge, 8, must move up and down at 
a frequency determined by the A.F, signal 
applied. Obviously, there is a certain re¬ 
lation between the magnetism t)f the cup 
springs, 5, their distance from each other, 
the material from which the disc, 6. is 
made, its thickness and the speed of 6. 

The rotating disc has a diameter of 
about 3*4 inches. The diameter does not 
matter much but the thickness of the disc 
and the material from which it is made, 
are of importance. All sorts of discs have 
been tried out made of various materials, 
magnetic and non-niagnetic. No one 
knows which material is really the best. 
The disc revolves at about 2.000 Il.P.M. 
though It is not certain that this speed 
will be necessary. The distance of the end 
surfaces of the two springs from the ro¬ 
tating disc must be as short as possible. 

A total degree of efficiency has already 
been reached which is almost double that 
attained by standard types of magnetic 
loudspeakers. However, further inii)rove- 
ment may be necessary before gtung into 
production so as to decide what material 
is best suited for the disc, how thick it 
should be and the number of revolutions 
necessary for satisfactory operation. Only 
a small amount of power is required by 
the starter motor. 

Toy motors may be run by storage bat¬ 
teries to drive the disc. If a battery-op¬ 
erated radio set is available, its battery 
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Fig. 3. above. Details of the speaker, designed 
by Mr. Clyde Fitch using the eddy current idea. 
Fig. 4, belovtf. Still another type of speaker. 


may be used to run the motor. Inasmuch 
as the loudspeaker is supposed to have a 
much greater degree of efficiency, the 
radio receiver may be equipped with 
fewer tubes and the extra power made 
available for the motor. If electric light¬ 
ing circuit is available, this current would, 
of course, be used to run the motor. In¬ 
asmuch as many electrodynamic loud¬ 
speakers need an exciting current, the 
special current supply would not present 
any difficulties. 

Commercial Application 

An eddy current si)eaker developed by 
Clyde Fitch in this country makes use 
of a rotating disc in a somewhat different 
manner. The principle is illustrated in 
Fig. 3, In this case the external mag¬ 
netic field is rigidly fixed so that it will 
not vibrate, and the disc is made of very 
light material, such as aluminum, and 
attached to the motor shaft through a 
spring so that the vibrations will take 
effect 7 71 thr disc, and the speed of the 
disc 7 viU vaiy at an andihtc frcqnevep. 

This variation in speed is transformed 
into sound waves by means of small fins 
F placed on the disc. These fins continu¬ 
ally stir up the surrounding air due to 
the steady rotation of the disc; when the 
rotation wanes in speed, the vibrations 
are transferred to the stirrounding air by 
means of the fins. Experimental work 
is still being done on this unit and defi¬ 
nite data on its construction and opera¬ 
tion cannot be given out at this time. 

Another type of speaker that has been 
thoroughly tested and has proved equal 
to the average dynamic speaker is shown 
in Fig. 4. This is also an eddy current 
speaker hut has no rotating or moving 
parts other than the motion of the 
armature ami cone. 

This speaker consists of an electro¬ 
magnet conn(»cted to a D.C. source so as 
to magnetize the poles N—S, Laminated 
ends are placed on these poles forming 
a narrow gap in which the aluminum 
piate P is suspended. The coils C carry 
the audio frequency currents from the 
output of the radio set. These currents 



Fig. 2 

Details of the Eddy Current reproducer. The 
theory is given In the text. In constructing 
this speaker, be sure that the speed Is steady.. 


cause a fluctuation of the magnetic lines 
of force that pass through the plate P 
and hence induce similar currents in P. 
Since one half of P is exposed to the 
magnetic field, the induc<'d currents will 
flow through this half and return through 
the unexposed half, as shown in the 
sketch at A, Fig. 4. The shaded area 
of this sketch indicates that part of the 
plate which is exposed to the magnetic 
field. 

Since there is a permanent D.C. field 
passing through the plate, and an alter¬ 
nating eddy current flowing through the 
plate between the pole tips, the plate 
will be set in vibration for the same rea¬ 
son that the voice coil of a dynamic 
speaker is set in vibration when carry¬ 
ing audio currents. The plate is attached 
to a cone, as shown, to which the vibra¬ 
tions are applied. 

The moving parts of this speaker can 
he made very light, and in this way the 
frequency characteristics can be con¬ 
trolled so as to give faithful reproduction. 

Conclusion 

This article only attempts to outline 
some of the work which has l)een done 
along these lines. From the results ob¬ 
tained to date, it appears that in the not 
too far future, commercial loudspeakers 
will be available using the ideas outlined 
in this article. 

The experimenter finds here a very 
fruitful and virgin field for experimenta¬ 
tion. It is but a simple matter to con¬ 
struct a speaker as suggested in the ar¬ 
ticle, and after noting the results obtained 
at first, change the constants of the units 
one at a time until best results are 
secured. 

In the photograph shown on page 78. 
the numerals have the following signifi¬ 
cance: fl) connecting pin to the cone; 
(2) rotating disc; (3) permanent magnet 
for supplying the constant magnetic field; 
(4) transformer for applying the audio 
signal; (5) transformer core; and (6) 
pole face. 

The photograph in the lower part of 
the same page shows an eddy current 
speaker connected to an U.F. tuner. As 
stated previously, no audio amplifier is 
necessary as the speaker is sensitive 
enough as it is. 
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Non — 

Regenerative 

By WALTER M. CUSICK 


pedance of the load 
of an U.F. stage is 
increased in order to 
secure a reasonable 
gain, oscillation will 
result, and the im- 

r ig. n 

Photograph of a laboratory model of the six-tube “Plerophone/* pedance must be de* 


A t a recent demonstration in Ford- 
ham University, a distinctly new 
. method of circuit connection 
^ which makes possible a degree of 
amplification, from a given tube, hereto¬ 
fore considered impossible with all but 
high-mu tubes, was announced. The novel 
feature of this connection lies in the fact 
that the receiver is free from all forms 
(f oscillation, thus reducing the noise 
level to a minimum. 

Laboratory models of receivers incorpo¬ 
rating this new principle have been given 
the name “Fleroplioiie” and patents for 
same have been granted to its inventor, 
Frof. Joseph J. Daley of Boston College. 
Photographs of two types of receivers 
using the new system are shown in Figs. 
A and B. A schematic circuit of a six- 
stage set is in Fig. 1 and of the four- 
stage in Fig, 2. 

Theoretical Considerations 
Receivers in general use today have 
inherent characteristics which tend to in¬ 
crease the distortion in the output. In 
the first place, the amount of amplifica¬ 
tion obtainable from a given tube is lim¬ 
ited primarily by oscillation. If the im- 


creased in order to 
secure stable operation. If the impedance 
is maintained constant, then some ex¬ 
ternal means such as suppressor resist¬ 
ors, neutralization and balancing methods 
etc. must he employed in order to pre¬ 
vent this oscillation. The latter only 
tends to prevent oscillation o/frr it is 
iji’nvratrd and docs not get at the source 
of the evil—the load impedance. The 
Daley system overcomes this difficulty. 

Secondly, most receivers have the pri¬ 
mary of the R.F. transformer connected 
directly in the plate circuit of the tube 
and, consequently, the current through 
the primary, and hence the magnetic field 
generated, varies above and below the 
value determined b/ the D.C. plate cur¬ 
rent flowing when no signal is impressed. 
Thus, slight variations in modulation 
(due to the audio signal to be heard) are 
obliterated. The Daley system eliminates 
this. 

A fhird fault that arises in connection 
with most commercial receivers is the 
non-uniform amplification over the broad¬ 
cast band (or short-wave band). This 
has been corrected in present-day receiv¬ 
ers to some extent by the addition of a 
small amount of capacity between the 


primary and secondary of the R.F. trans¬ 
former in the form of a loop of wire from 
the plate to the grid-end of the trans¬ 
former, However, much of what is to 
be desired is included in the system to 
be described. 

Each of the above items will be dis¬ 
cussed in turn. 

Elimination of Regeneration 

Theory indicates that when an induc¬ 
tance, capacity and resistance are con¬ 
nected in series and the terminals con¬ 
nected across a source of alternating cur¬ 
rent of variable frequency, there will ex¬ 
ist one frequency at which the current 
through the circuit is a maximum, and 
furthermore, the value of this maximum 
current is determined solely by the re¬ 
sistance of the circuit. This frequency 
at which maximum current flows is called 
the resonant frequency of the circuit, and 
the circuit is said to be in resonance. 
Now\ with a given E.M.F. applied and 
the current a niaximum, the impedance 
of the circuit must be low, else maximum 
current could not flow, the current is in 
phase with the voltage and the circuit 
acts as though it were resistive only. 

This principle is the basis of operation 
of all radio receivers, with the exception 
that the coil and condenser are connected 
in parallel, and at resonance, a minimum 
current flows. If a minimum current 
flows, the impedance of the circuit is a 
maximum, else minimum current could 
not flow\ 



Schematic circuit of the six-tube Daley receiver using the new system of tuning. The switch S is 
used so that either six or four tuned stages may be employed at will. In view of the fact that 
the receiver has been made for battery operation, no Power pack has been shown. 
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Fig. 4 

Sensitivity curve of the six-tube receiver is 
given above, and of the four-tube receiver, 
below. 
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Amplification 

A description of a new type of receiver 
in which the tuning system is so arranged 
that oscillation is impossible. 


With this latter method of connection, 
which is used substantially in all present- 
day radio sets, the load impedance of the 
tube is a maximum and oscillation re¬ 
sults, with the aforementioned limited 
amplification. 

Figure 3 is a schematic circuit of the 
Daley system in its essential form. As 
may be seen, the plate V of a tube con¬ 
nects to the grid of the succeeding tube 
through a complex circuit arrangement. 
\A is the primary of the R.F. trans¬ 
former; L2, the secondary of the trans¬ 
former; C3, a tuning condenser; C2, a 
fixed condenser G, the grid of a tube; 
Cl, a fixed condenser; and R.F.C., an R.F. 
choke. 

The primary LI is coupled to the sec¬ 
ondary as shown, the mutual inductance 
being indicated by M. The plate voltage 
for the first tube is conveyed via the 
choke R.F.C. in order to eliminate the 
D.C. from the primary of the transformer 
(this will be discussed later), and the 
condenser Cl is inserted in order to iso¬ 
late the high voltage from the grid of 
the second tube; thus R.F.C. and Cl may 
be temporarily disregarded as far as cir¬ 
cuit operation is concerned. 

The signal from the plate of the tube 
VI in order to reach the grid of V2 must 
pass through LI and the complex tuned 
circuit consisting of L2, C2 and C3. The 
transfer of energy occurs in two different 
ways: First, because of the coupling be¬ 


tween LI and L2 
(due to M) and sec¬ 
ond, because of the 
capacity coupling 
(due to the combina¬ 
tion of C2 and C3). 

In other words, C2 
and C3, in series not 07ily tune the coil 
L2 to the desired frequency, but transfer 
energy from L\ to L2. When C3 has a 
low value, the combined capacity (of C2 
and C3) is low and when turned to maxi¬ 
mum value, the combined capacity is 
high. In any event, since the tuned cir¬ 
cuit is in resonance with the signal to 
be received and connected ui scries with 
the plate of VI and the grid of ¥2, the net 
reactance of the circuit is zero and the 
load of the tube VI is purely resistive. 
Therefore, since the load is resistive, the 
tube cannot break into oscillation. 

Uniform Response 

The energy induced in the secondary 
of the transformer by the primary in¬ 
creases as the frequency increases. This 
means that, ordinarily, the response of 
the set would be greater at the high-fre¬ 
quency end. But in this receiver, the 
energy transfer is not only due to elec¬ 
tromagnetic coupling but also to capacita- 
tive coupling, and since the tuning con¬ 
densers are so arranged that they consti¬ 
tute a coupling medium as well as a tun- 
iContiniied on page 109) 


Fig. B 

Photograph of the Daley four-tube receiver. 
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Fig, 7 



Schematic circuit of the four-tube **PleroDhone/’ designed by Prof, Daley. The switch S is thrown 
to the left when four tuned stages are to be used and to the right when three are to be used. 
Thus the sensitivity of the set may be varied for individual conditions. 
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r.g. t>, left. Selectivity curves of the six-tube 
receiver. 

Fig. 6, right. Selectivity curves of the four- 
tube receiver. 
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A 

TINY-TUBE A.C. 
LOUDSPEAKER SET 

A midget receiver that truly deserves its name. Not only 
is the speaker diaphragm of unusual design but the tubes 
have been specially built for the set, they, too, being of 
"midget" construction. Here is something for set manu¬ 
facturers to shoot at. 

By J. V. CAPICOTTO* 


A 6-TUBE radio set which might well 
be termed a "depression special" 
has just made its appearance on 
the market. The entire receiver 
has outside dimensions of only 10xloy:;x6y^> 
ins. and includes an electric clock which 
operates independently of the receiver; 
the list price is less than twenty dollars. 
The Model 8 set» used as the basis of this 
article, weighs only 14 lbs. 

Perhaps the most interesting of several 
features which have not been incorporated 
in previous instrument designs is the use 
of the Rochelle-salt crystal reproducer unit 
and its method of driving the unique dia¬ 
phragm. Since a limitation imposed by 
the dimensions of the cabinet precluded 
the use of a standard cone diaphragm and 
motor, the diaphragm material has been 
designed to fit inside of the cabinet in the 
form of an inverted-U, as illustrated in 
Figs. B and C. The two extending arms 


* Radio Products Coip. 



Fig. E 

An eKceltent chat&ls view. 


are driven at the two extremities through 
the medium of leverage bars, one on either 
side, which are set in motion by a crystal 
reproducer unit of double-action type, il¬ 
lustrated in Fig. B. 

Tone Quality 

As described in the article. “The Ro¬ 
chelle Salt Crystal Reproducer," which ap¬ 
peared in the July. 19i52, issue of ItAoio- 
CkaI'T. the crystal element ivithnvt a load 
is responsive from 0-500,000 cyclesl Con- 
se<iuently. the resulting tone quality of a 
reproducer incorporating this motor ele¬ 
ment is almost entirely a function of the 
diaphragm material and its method of 
mounting. 

In Fig. F is shown the manner in which 
an aperture is made into each side of the 
cabinet to enhance the tonal effect: the 
illusion of reality is completed by making 
openings in the base and raising the cabi¬ 
net about i4.-inch, on rubber feet. 

Since the reproducer diaphragm thus 


fits almost snugly against the inside wall 
of the cabinet, there is ample room for 
the compact chassis which is shown in 
position in Fig. A. 

As illustrated in Fig. 1. the circuit of 
this receiver varies but little from stand¬ 
ard design. However, it is interesting to 
note that since the crystal reproducer is 
strictly a voltage operated device, it is 
convenient to use a rrsixtancr load in 
place of the regular output transformer; 
and as the tubes are connected in push- 
pull, this resistor is center-tapped. In 
this manner the tone quality is enhanced; 
and also there is effected a considerable 
reduction in the space required for the 
output coupling unit. 

Dwarfed Tubes 

It would be quite impossible to achieve 
the remarkable small dimensions of the 
chassis illustrated in Fig. E were it not 
that there has been develoi>ed for use in 
this chassis an A,(\-tifpr tube hnvinij di- 
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mvnuioiis smaller thaji those of an if tube 
of siniUftr type at preseut <ir<tihihle: its 
minutejiess is realized by tin' ('ompo.risini 
tshihited in F\(j, D: tho outside diameter 
of tlie tube is only ^‘^-in. and its total 
length is slightly less than in. The 
electrical characteristics are the same as 
those (d standard *27-type tub(‘S. In fact, 
by special design of the elements, even 
the same inter-electrode capaciti(‘S have 
been obtained; thus it may be used as 
replacement for present *27-tube tubes by 
the use of an adapter. 

These ''Lilliputian** tubes are of the 
quick-heater typ<‘ and although they have 
a cathode they do not use the customary 
insulating material such as a ceramic, be¬ 
tween the cathode and heater; the latter 
is automatically located in the center 
of the cathode sleeve by means of two 
insulating bushings and spring tension on 
the heater absorbing expansion and con¬ 
traction to prevent the lieatcT shorting to 
the cathode. 

As indicated in the schematic circuit 
and the photographs, a two-gang tuning 
condenser is used, one section tuning the 
H.F. amplifier circuit and the other the 
detector. The latter is resistance-capacity 
coupled to a single stage of A,F. amplifica¬ 
tion which drives two of the midget tubes 
connected in push-pull. 

The rectifier in this receiver is a mer¬ 
cury-vapor tube of the half-wave type: its 
(iivtdope, in size, matches the other tubes 
in the set. Since the voltage droj) within 
a rectifier of tlys design is only about ir> 
volts, it is unnecessary to apply an ex¬ 
ternal A.(\ potential of more than 2;{() 
volts. Note that the filament of this tube 
consumes 2 amperes at 1.5 volts. 

By an ingenious arrangeniont of the 
drive-cable, it has been found convenient 
to si)read the dial readings of 0*100 over a 
full 360-dcf/rce scale, as shown in Fig. F. 

The author believes that in this receiver 
has been achieved a design which will en¬ 


able the public to have Ji radio receiver 
in more than one room—for instance, in 
sun-parlors, bed-rooins, etc. The color 
schemes which these various services de¬ 
mand will be met by the various finishes 
of the cal)inets. 

Experimental models incorporating the 
features described in this article have per¬ 
formed so well it is contemplated to ex¬ 
tend the design to include several other 
circuit arrangements. 

Increasing Sensitivity 

For instanc(‘, it has been found that 
many people would like to have a set in 
which the same reproducer arrangement 
is followed, and in wdiich the same type of 
tubes are used, but with a much greater 
sensitivity to power ratio than is possible 
in the present design. Naturally, this 
will take the set out of the *'dwarf’' class, 
since the additional stages of amplifica¬ 
tion will re<iuire considerably nuire space 
for the added tubes and associated equip¬ 
ment. 

N(‘vertheless. by fedlowing the original 
design, and merely enlarging it to include 
the additional components, it still is pos¬ 
sible to produce a set which, point for 
pednt, will have considerably smaller di¬ 
mensions than cotild be obtained by fol¬ 
lowing previous instrunumt designs. 

Even in the ])lanning of a portable set 
for battery operation, in which might be 
used earlier types of tubes, such as those 
generally classed hy filament rating as 
‘•2-vi»lt” or '‘fi.3-volt.’* it still will he of 
considerable advantage to incorporate the 
inverted-U diaphragm and crystal imdor 
type of r(‘pt'oducer. In the first place, 
this type reproducer consumes prac¬ 
tically no current: in the second, it is (*x- 
ccedingly ceunpact. Tone quality is ex¬ 
ceptionally fine on the higher frequencies; 
the quality of reproduction in the lower 
register is mainly a matter of obtaining a 
large baffle area. 



Fig. B 

View showing the location of the diaphragm. 



Fig. C 

Bottom of the set showing the location of the 
‘*air holes.** 
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Fig. B 
The new 
“B** unit 


VIBRATOR 

TUBC 


RtCTinCR 


THE "B" TUBE 

Here, at last, is a tube designed to 
convert D.C. into A.C. at all standard 
voltages. It is especially recom¬ 
mended for auto use. 


By ALVIN B. BEDROSSYAN 


A utomotive radio “B'* elimina¬ 
tors may be classed under two 
. main groups.— 

' 1 Rotating types, and. 

2—Vibrating types. 

The first group may again be subdivided 
into three types: 

1. A small D.C. motor with an extra 
winding on the armature for generating 
high potentials in the order of 150-200 
volts, pulsating D.C. A rectifier is not 
necessary, but a suitable filter is re¬ 
quired. 

II. Converters having a D.C. input 
and an A.C. output. Both rectification 
and filtering are required. 

111. Devices that have a D.C. input 
which is chopped or broken up by the 
lirush and commutators, and then fed 
into a transformer which delivers a 
high voltage ready for rectification and 
filtering. 

Brush and commutator trouble, cost, 
and sales resistance to purchase of rotat¬ 


ing equipment, are reasons for making 
general acceptance of these units rather 
difficult; although undeniably they serve 
the designated purpose. 

Fundamentally, all vibrator-type “B** 
eliminators consist of a breaker or in¬ 
terrupter. step-up transformer, rectifier, 
filter system and. for best results, a 
voltage divider. By far. the most trouble¬ 
some factor is the breaker or interrupter; 
the contacts stick rather frequently and 
although this may be cured to a large 
extent by employing suitable magnetic 
and ballistic means, another snag is en¬ 
countered. The electrical arc or sparking 
at these points soon causes the contacts 
to oxidize, pit and. finally, become de¬ 
stroyed. 

Vacuum Contacts 

Numerous metals and alloys were tried 
in an effort to overcome this latter diffi¬ 
culty. but in general, the desired results 
were not forthcoming when operating in 




open air; therefore, the writer resorted 
to the logical expedient of enclosing the 
interrupter mechanism in an evacuated 
bulb. 

Immediately, long life, stable operation 
with no fear of sticking (due to the lack 
of oxygen which plays havoc with the best 
of contacts) and permanence of adjust- 
(Conthiurd on page 110) 



Fig. A 
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ELECTRIFYING THE 
"MEGADYNE 


The now famous "Megadyne," described 
in the July issue of this magazine, may be 
electrified by the addition of this simple 
power unit. 


By HUGO GERNSBACK 



Fio* A. Photograph of the MegadyneU power unit. 


In the July, 1932 issue of Radio-Crai-'t 
I described a battery»niodel *'Megadyne.” 
the loudspeaker set that requires only one 
tube—a pentode, and a crystal. In the 
following description will be found all the 
details for operating this remarkable re¬ 
ceiver from the house current, thus en¬ 
tirely eliminating batteries. 

The only fundamental difference be¬ 
tween the battery set and the electric set, 
is the use of a simple eliminator. 

The original set was designed to use a 
‘‘uni-potential cathode” type of tube, the 
’38, which possesses two outstanding ad¬ 
vantages: First, the rugged filament may 
be operated with full efficiency under wide 
fluctuation in the D.C. voltage supply. 
Second: the thermal lag of the heater, and 
the uni-potential characteristic of the 
cathode, prevent the reproduction of hum 
when the filament is supplied with raw 
A.C. at approximately the rated operat¬ 
ing potential of 6.3 volts. 

This essential unit for electrifying the 
^ Megadyne, the “IV* eliminator, is illus¬ 
trated photographically in Fig. A; Fig. 1 
gives a pictorial diagram of connections 
and the schematic circuit is shown in 
Fig. 2. 

Although this unit has been built up in 
“breadboard” style, for convenience in 


illustrating, the experienced constructor 
will have no difficulty in making a more 
compact arrangement. Inexperienced 
constructors are cautioned to observe a 
few fundamental rules, should they de¬ 
sire to revamp the parts layout to suit 
a particular condition. 

if a metal chassis is desired, the builder 
is urged to use onlj/ the parts specified 
in order to obviate, so far as possible, 
inoperalion due to faulty units, grounds, 
and shorts; for the “Megadyne” receiver, 
in wiring and electrical action, is like no 
other, and trouble-shooting may present 
some difficulty to inexperienced tech¬ 
nicians. 

An important point, and the one to 
which particular attention 7 nust he paid, 
is the adjustment of variable resistor 9 
which controls the voltage at terminal 
H-PLUS INT.—the potential for the con¬ 
trol-grid (cap lead) of the *38. Jf thin 
poU ntial is pf^rmittvd to excrrd a certain 
critical value the Oral will he seen, in a 
darkened room, to (jlow cherry-red, and 
continued application of this voltaye. 
which is considerably beyond the setting 
for best operation, trill result in the de¬ 
struction of the pentode. 

For maximum bass response it was 
found best to use a type *80 tube as the 


rectifier 2; the power transformer must 
be designed to deliver secondary poten¬ 
tials of 5 volts; 5 volts and 275 volts on 
each side of the center tap of the sec¬ 
ondary. 

Residents of D.C. districts may be in¬ 
terested to note that by breaking the 
leads of this power unit at X, to elimi¬ 
nate the power transformer and rectifier, 
and connecting the two wires to the 110 
V., D.C. power-line leads having the po¬ 
larities indicated (reversing the plug in 
the socket will check this condition), D.C. 
plate supi)ly will then be available; the 
final step, to obtain filameiit current from 
the power circuit, is to connect the fila¬ 
ment terminals to the light-line, with a 
35- or 40-watt lamp in series. Suitable 
fuses must be connected in both sides of 
the power line; a ground is not necessary, 
a .01-mf. fixed condenser should be con¬ 
nected ill series with the aerial. 

Due to the design of this power unit, 
it is possible, whether operated from 110 
volts D.C. or A.C., to secure very flexible 
control of the output potentials, by ad¬ 
justment of resistors 8 and 9. Electro¬ 
lytic bypass condenser 5 is particularly 
effective as resistor 8. in addition to act- 

{Continued on page 109) 
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Fig. 1, right. Pictorial layout of the parti of the Megadyne. The numerals correspond to thoie in the diagram at the left, Fig. 2. 
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THE "3-TUBE" AUTODYNE 
SUPERHETERODYNE 


A description of one of the first commercial 
receivers to use the new 57, 58 and 
Triple-Twin tubes. 


By R. H. G. MATHEWS* 



A photograph of an early model receiver uiing 
the principles discussed in this article. 


I N an effort to produce a radio receiver 
economical in cost and small in size, 
but with enough sensitivity to allow 
good distance reception without sac¬ 
rificing one-channel selectivity, the ‘*3- 
tube'^ (4 tubes with the rectifier tube) 
autodyne superheterodyne described in 
this article was produced. 

While many thousands of 4-tube tuned- 
radio-frequency sets have been sold, their 
primary appeal was that of size and cost, 
but their performance was fit only for 
local reception in metropolitan areas; 
while all attempts to improve their sen¬ 
sitivity were made at a sacrifice of selec¬ 
tivity. Although sufficiently sensitive to 
give distance reception, a set of this type 
is unable to do so because of broad tuning. 

The superheterodyne obviously should 
be the ideal **3-tube'’ receiver circuit be¬ 
cause sensitivity can be secured without 
sacrificing selectivity; and also because 
with this circuit, it is very easy to obtain 
equal sensitivity, i.e., equal performance 
from one end of the tuning band to the 
other. 

Until the advent of the modern version 
of the autodyne circuit, a *'3-tube*' super¬ 
heterodyne was at best a makeshift; since 
prior to this the only available detector- 
oscillator was the dynatron. 

The dynatron oscillator depends on the 
“secondary emission" from a non-carbon- 
ized plate for its operation. Consequently, 
the introduction of cnrboyiizcd elements 
in modern tubes has coynpJetely elimi- 
ymted the dynatron from practical eojisid- 
eration. Moreover, the dynatron possesses 
no gain in itself, whereas with an effi¬ 
cient autodyne oscillator, a gain in this 
stage of close to 100 may be accomplished! 

The advent of the new type 57 and 58 
tubes makes the “3-tube" autodyne super¬ 
heterodyne an ideal small radio because 
of the tremendous gain secured by the 
use of these tubes. The additional use 
of the triple-twin output tube, type 295, 
avoids the use of an ordinary combina¬ 
tion detector-output tube, which is highly 
satisfactory. 


* R. ll. G. Mathewa & Associatea. 


The Receiver 

Complete circuit diagram, parts identi¬ 
fication table and parts list are shown in 
accompanying illustrations. In building 
a set employing this circuit, special care 
should be taken to place inter-connected 
parts as closely together as possible and 
to avoid long or closely coupled leads. 
Because of the high gain, complete shield¬ 
ing of the first two tubes is essential. 
The use of the new type metal shield, es¬ 
pecially designed for use with the peculiar 
shaped envelope of the 57 tubes, is 
recommended. 

In this design, use is made of one of 
the harmonics of the autodyne oscillator 
to provide, through a S.P.S.T. toggle 
switch, short-wave reception in addition 
to the regular broadcast reception. This 
part of the circuit is made up of the ad¬ 
justable condenser Cl5, the inductance 
L4 and the switch SW.l and should cover 
a band of from 90 to 200 meters. 

An intermediate frequency of 262.5 kc. 
is used to avoid too many image repeats 
and the necessity of an additional tuned 
stage, which not only adds to the cost 
of the receiver, but also increases its 
size. 

Properly built and adjusted, this "3- 
tuhe" receiver should have an overall 
sensitivity of approximately 10 microvolts 
absolute, and a band width of approxi¬ 
mately 7 kilocycles at fifty times stand¬ 
ard signal strength. The tone quality is 


exceptionally good through the elimina¬ 
tion of second harmonic distortion, this 
being accomplished through the use of 
the triple-twin output tube. 

By careful assembly and the use of re¬ 
liable and accurate parts, this radio set 
should compare favorably with ordinary 
receivers of six nr more tubes. Inquiries, 
questions and comments on the set or 
design which may be forwarded to the 
author through this magazine will be wel¬ 
comed and given prompt attention. 

Description of Apparatus 
One DeJur 2'gang type 3502 condenser, 
trimmers on short side, capacity in¬ 
creasing counter clockwise, shaft % x 1 
inch long, low shields. Cl. C2; 

One Crowe dial, numbers to run clock¬ 
wise. for %-inch shaft with escutcheon 
plate; 

One speaker, 2.500-ohm field, transformer 
to match a single type 295 (4,000-ohm 
primary impedance); 

One socket marked “57"; 

One socket marked “58"; 

One socket marked “295"; 

One socket marked "280"; 

One Eby antenna-ground strip; 

One Carter power transformer 3562, P.T.; 
One Carter choke 4073 mounted on trans¬ 
former shell, (10 by. at 10 ma., resist¬ 
ance less than 200 ohms); 

One Meissner, 262V- kc. output I.F. trans¬ 
former with trimmer, I.F.T.2; 

{Continued on page 121) 



A complete schematic circuit of the “Autodyne Triplex." Observe the use of the combined 

oscillator-detector. 
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A MOBILE 
P.A. SYSTEM 

A mobile P.A. sysfem, not installed 
in a truck but in a passenger car, 
and so arranged that the seating 
capacity is not reduced. It is 
completely described by the 
author in this interesting article. 

By H. A. BLAIR 



Fig. B 


H ere is something new in a motor¬ 
ized sound amplification system. 

Through the application of ad¬ 
vanced design and the utilization 
of waste space, the motor car sound sys¬ 
tem described and illustrated in this ar¬ 
ticle does not Interfere with the use of 
the car for other purposes. None of the 
passenger space is utilized, nor is the car 
cluttered up with loudspeakers and other 
equipment. 

Discussion of System 

A traveling public address system of 
this kind offers numerous possibilities of 
profit to its owner. At election time, po¬ 
litical candidates w'ill use it for cam¬ 
paigning. At summer resorts, airports, 
church festivals, bazaars and other places 
where crowds gather, this sound system 
will be in demand; for it is inexpensive 
and easy to install. 


The amplifier used is a special Blair 
Loftin-White two-stage job, using a single 
’24 screen-grid tube in the first stage and 
two ’50-type tubes in push-pull in the 
output stage. Two '81 half-wave rectifier 
tubes are employed. It has 11*4 watts 
output. The amplifier is mounted on a 
metal chassis, which is located below the 
instrument panel (dashboard) of the car 
at the right of the driver. It is brack¬ 
eted to the floor board, standing on one 
end at an angle, out of the way of the 
passenger riding with the driver. Leads 
from the amplifier are brought from stan¬ 
dard A.C. extension plug outlets which 
are screwed to the floor board. This 
method of construction permits the am¬ 
plifier to be removed readily at any time. 
The amplifier is energized by means of a 
110-volt alternating current system, de¬ 
scribed later. 

A phonograph and microphone mixer is 
fastened on the dashboard at the right, 
as shown in Fig. A. This device is ex¬ 
tremely compact. It contains a combi¬ 
nation switch and microphone gain con¬ 
trol; a phonograph gain control; a small 
toggle switch for changing over from pho¬ 


nograph to microphone or vice versa and 
a starting switch, mounted on one side, 
for switching the battery current *"on’' 
or "off.” There is also a compartment 
within the mixer for two small l*4-volt 
dry cells for microphone current supply. 
An efficient phonograph scratch filter is 
also built into the mixer box. All leads 
are brought to external binding posts, 
permitting easy checking when trouble 
shooting. 

A standard G.E. induction motor is 
mounted beneath the phonograph turn¬ 
table. This complete unit is mounted on 
a special metal plate which slides on 
iContinuiil on page 111) 




Fig. 1 

Schematic circuit of the Loftin-White two-stage amplifier used by Mr. Blair. 


Fig. 2 

Block diagram of the P.A. system. 
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Fig. A 

A typical commercial mixer panel. 


Fig. B 

A commercial recording turntable. 


Fig. C 

An amplifier suitable for recording. 


SOUND RECORDING 
AT 33-/3 R.P.M. 


By GEORGE J. SALIBA, S.B. 


R ecently, a great deal of experimental work has been 
done in instantaneous recording on 3o-l/3 U.P.M. or slotc 
speed records. These slow speed records have many prac¬ 
tical applications, especially in the recording of radio 
programs, and a number of radio stations are now using this 
method. 

In the past, the station had no comeback if the sponsor 
claimed that his program was not put over as agreed upon, 
but now’, the station takes the recorded program from its files, 
plays it hack and so settles the disagreement. 

Comparative Playing Time 

Commercial types of sound recording equipment now avail¬ 
able to the home recordist and designed for 33-1/3 R.P.M. oper¬ 
ation are illustrated in Figs. A, B and C. 

One 16-inch, 33-1/3 R.P.M. di.se plays for 15 minutes; it con¬ 
tains a half hour*s program if both sides are used. This long 
playing time appeals to those artists who keep their own files. 
Heretofore, it has been the custom to use 12-inch, 78 R.P.M. 
records, but since these play for only four minutes, three of 
them are required for a fifteen minute program. Continuity 
is maintained by fading from one record to another, and often 
this fading is necessary at a vital part of the program much 
to the chagrin of the artist. The 16-inch record overcomes 
this objection. 

Recording at 33-1/3 R.P.M. entails more problems than at 
78 R.P.M. In Table I are given the tangential velocities of 
78 R.P.M. and 33-1/3 R.P.M. records. 



Fig. 1, left. Arrangement of record on a turntable. 
Fig. 2, right. Two types of recording needles. 


TABLE I 


Location of Tang. Velocity—Ins. per Sec. 

Groove (78 R.P.M.) (33-1/3 R.P.M. 1 

Inside . 16.25 13.5 

Middle . 31.5 20.5 

Outside . 46.5 27.5 


Since the needle speed Is much lower on the slow’er speed 
records, the recording and reproducing problems are increased; 
consequently, as the speed of the needle is low'er. the track 
available for recording will be shorter. It is difficult to make 
good recordings on the inside of the record because of decreased 
velocity. This is especially true in reproducing high frequency 
modulations; for the lower the frccpiency. the greater will be 
the amplitude—the frequency varying in inverse proportion to 
the amplitude. Therefore, high frequencies are recorded with 
very little amplitude, hut this small amplitude represents con¬ 
siderable energy, and no difficulty is experienced in reproducing 
these modulations if the needle is sharp. 

When a needle is new, it does its best work, and for this 
reason the 33-1/3 R.P.M. records are aUvays started from the 
inside. The diameter of the inside or starting groove should 
not be less than 7U, inches; a smaller diameter would be detri¬ 
mental to good quality. 

Position of Pickup 

The proper placing of the pickup is also very important to 
good reproduction. Heretofore in 78 R.P.M, recording, it has 
been the custom to place the pickup so that the needle hits the 
exact center of the turntable. Because of the comparatively 
short radiiLs of the record, this is considered the correct posi¬ 
tion. but for 16-inch records, this rule does not hold. 

In recording, the cutting-head is guided in a straight line 
across the face of the rect)rd. Obviously, the correct w’ay to 
reproduce such a record is to have the reproducer travel straight 
across the face of the record. This would necessitate the use 
of a feed screw', which is not practicable for commercial pur¬ 
poses. In the placing of the 78 R.P.M. pickup so that the 
needle hits the center of the turntable, straight-line reproduc¬ 
tion is approximated because the arc obtained is almost equal 
to its chord. If we now* take a 16-inch record and place the 
pickup in the same location, we note that from the start to 
the end. the arc described has a comparatively short radius 
and therefore is not equal to the chord, i.e.. the plane of the 
(Continued on pnge 112) 
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Fig. 1, above. Fig. 2, center. Fig. 3. below. 


USING THE V.T. 
VOLTMETER 


The third of a series dealing with the 
use of the vacuum - tube voltmeter, 
described in the February issue of 
RADIO-CRAFT. 

By BERYL B. BRYANT 


R esistors of an sizrs may be meas¬ 
ured by the use of the setup given 
in Fig. 1. If desired, a permanent 
setup as an olmnneter may be made; 
the accuracy of measurement is very 
close to that obtainable by the Wheat¬ 
stone Bridge method. Should the experi¬ 
menter desire a permanent setup as an 
ohmmeter, the scale of the V.T. voltmeter 
indicating meter may be calibrated. (See 
February issue of Radio-Cu.nkt for a de¬ 
scription of the voltmeter.— Editor,) 

The procedure of nieasurenient is to 
insert the resistor to be measured at RX. 
With SW. 1 placed on point "A,'’ the 
voltage drop across the resistor RS is 
determined. Resistor RS may be of any 
value, although the lower its value, the 
lower the resistance that may be meas¬ 
ured. It is recommended that two values 
one of 100 and a second of 10,000 ohms 
be used in order to have an ohmmeter 
reading from a low range to several 
thousand ohms. 

After the voltage drop across RS, with 
the switch in position “A,” has been de¬ 
termined, S.W.l is thrown to position 
and the voltage drop again meas¬ 
ured. With the voltage drop measured 
across RS with the switch in position 
*'A” known as Es, and the voltage drop 
across RS with the switch in position 
“B’* known as Er, the value of the un¬ 
known resistance may be determined from 
the following formula: 

Es — Er 

Resistance in ohms= - X RS 

Er 

Coil Resistance Measurement 
It is sometimes necessary that the en¬ 
gineer know the resistance of an R.F. 
inductance. This is especially necessary 
in modern receiver design because the 
value of the inductance may be decreased; 
it is also desirable to know the power 
factor of a coil when it is enclosed within 
its shield. 

The setup given in Fig. 2, provides a 


means whereby the operator may deter¬ 
mine the resistance and then the power 
factor of a coil very (luickly. The pickup 
coil L should have an inductance of ap¬ 
proximately one-half that of the coil to 
be measured. The resistor R has a value 
of 5 ohms. The variable resistor R1 
should have a range of 0 to 2.000 ohms 
and should he non-inductive. The con¬ 
denser C should be of the precision type 
in which the change of resistance for ca¬ 
pacity variations is a minimum, although 
any other variable condenser may be used 
and its resistance measured for particu¬ 
lar capacity settings. 

The circuit is tuned to resonance with 
the R.F. oscillator. The variable resistor 
R1 should be set at its zero position. The 
reading of the V.T. voltmeter when con¬ 
nected across the resistor H is noted. The 
S.P.S.T. switch across Lr is then closed. 
The circuit is now retuned to resonance. 
Care should be taken that the deflection 
of the V.T. voltmeter microamnieter is 
not off-scale, as otherwise the meter will 
be damaged. The resistor R1 is adjusted 
until the same V.T. voltmeter reading is 
obtained as before closing S.W.l. The 
resistance setting of R1 will now be the 
resistance of the coil at the particular 
frequency employed. If the resistor HI 
is of the decade calibrated type, it will 
not be necessary to measure the resist¬ 
ance to determine the correct value. 

In order to determine the power factor 
of the coil, its inductive reactance is de¬ 
termined by the formula: 

Xi. = 6.28 X F X L 

IVhere Xi. is inductive reactance in 
ohms; F the frequency in cycles per sec¬ 
ond. and L is the inductance in henrie.s. 
Having determined the reactance of the 
coil, the power factor may be determined 
from the formula: 

R 

P.F\ = - 

XL 

where P.F. is the power factor, R the re¬ 
sistance of the coil, and XL is the in¬ 


ductive reactance of the coil. 

The decrement of the coil in a circuit 
may be determined from the formula: 


Logarithmic decrement=3.14l6 x R 



where R is the R.F. resistance of the cir¬ 
cuit, C is the capacity in microfarads and 
L is inductance in microhenries. 


Measuring the Inductance of 
Thermo-Galvanometers 

The setup for the measurement of in¬ 
ductance of thermo-galvanometers is 
given in Fig. 3. LI, the radiating coil 
of the oscillator, should consist of 10 
turns of wire on any convenient diameter 
tube; L2 and L3 are 3-turn pickup coils 
in a link circuit, L4 may be a standard 
broadcast inductance of 240 microhenries; 
the variable R should be a non-inductive 
5-ohm resistor, across which is measured 
the voltage drop of the circuit for reso¬ 
nance indication. 

The procedure of measurement is to 
first set the condenser C at approximately 
half its capacity: the frequency of the 
oscillator is brought into resonance with 
the circuit; the D.P.D.T. switch S.W. 1 
should be in the “A’" position. The ac¬ 
curacy of the measurement will depend 
upon the care in obtaining the maximum 
resonance indication on the V.T. volt¬ 
meter. 

When the maximum resonance has been 
obtained, the capacity of the condenser C 
is determined. (If possible, the con¬ 
denser should previously have been cali¬ 
brated.) The thermo-galvanometer is now 
placed in the circuit by setting the switch 
to the “ir" position. The circuit is again 
brought into resonance with the con¬ 
denser C, and its capacity determined. 

The inductance in microhenries of the 
thermo-galvanometer may be determined 
by subtracting the inductance of the cir¬ 
cuit without the meter from the induc¬ 
tance of the circuit with the meter; the 
inductance being computed. 
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HOW TO MAKE AND CALIBRATE 

AN I.F.-R.F. OSCILLATOR 

Because the service oscillator is of such vital importance in radio work, the author has 
consented to build and describe this compact and much-needed device. Details of 
construction and calibration without the aid of external oscillators are included. 

By CLYDE J. FITCH 


V ARIOUS commercial oscillators 
have been described in the pages of 
this magazine, but until now no 
complete constructional details of 
an oscillator that can be built and cali¬ 
brated by the average Service-Man have 
been described. The oscillator described 
here was designed, built and calibrated 
so that exact data could be given in an¬ 
swer to the many requests from our 
readers. 

To expedite servicing, the instrument 
was made as simple and compact as pos¬ 
sible; a simple oscillating circuit was 
used employing a type *30 tube operated 
by dry cells. No attempt was made to 
design the instrument for line-voltage 
operation: the tube draws so little cur¬ 
rent that small-size batteries will run it 
for a long time. Furthermore, calibration 
is simplified and more accurate. Tip- 
jack connectors, mounted on the panel, 
(see accompanying photographs) provide 
ready means for measuring filament and 
plate voltages with an external voltmeter, 
so that a check on the condition of the 
batteries can be quickly made. Once cali¬ 
brated with fresh batteries, it is impor¬ 
tant for maintaining accuracy that the 
voltages remain practically constant. 

The fundamental oscillator circuit is 
designed to cover nearly all the I.F. fre¬ 
quencies used in commercial superhetero¬ 
dynes. The circuit is self-modulated at 
an audio frequency by means of a grid 
condenser and grid-leak of the proper 
values. This produces rich harmonics of 
higher frequencies that are used to cover 
the broadcast range as well as some of 
the higher intermediate frequencies. 

The instrument is calibrated by com¬ 
paring it with an accurately calibrated 
radio receiver. Any good receiver can 
be used, calibrated by tuning-in broad¬ 
cast stations of known frequencies. 

Construction of the Oscillator 
The first procedure is to select the 
parts necessary for the complete instru¬ 
ment. While other makes of parts than 
those used in this oscillator may be em¬ 
ployed it is recommended that the parts 


specified should he as closely adhered to 
as possible. 


List of Parts 

1—Blan, new type shield 10 x 6 x 5 inches 
deep; 

1 —National, .0005-nif. variable condenser, 
type EC; 

1 —National, precision dial, type M; 

1—Clarostat, 3 , 000 -ohm volume control, 
type P185; 

Aerovox, .0005-mf. fixed condenser; 

1—Durham, lJ 4 -niegohm pig-tail grid 
leak; 

1—Benjamin, four-prong cushion socket; 

1— Filament switch; 

4—Tip-jack connectors; 

2— Eby binding posts; 

2—Small Burgess lV--volt dry cells, 4 x 
1-4 inches; 

1—Small Burgess 22^;.-volt '*B” battery; 
1 —Type *30 vacuum tube; 

1—15-ohm fixed resistor; 

1—Bakelite tube 2 inches in dia., 4 inches 
long; 

V 4 lb. No. 30 D.G.C. magnet wire. 

The aluminum shield box is of a new 
type with rugged corner posts that makes 
an excellent case for an instrument of 
this kind. Any of the sides can be quickly 



Fig. 5 

Calibration curve of the oscillator. Each line 
is a harnf>onic of the one below it; in this 
manner both the I.F. and R.F. ranges are 
covered with one coil and one dial. 


removed for replacing batteries or for 
other purposes. In the instrument illus¬ 
trated, a hakelite-cloth covering was 
placed over the front panel for the sake 
of appearance. We recommend, however, 
that the panel be sprayed a dull black. 

The tuning condenser is of the straight- 
line-frequency type; it proved its value 
when the oscillator was calibrated as the 
calibration curves obtained were virtually 
straight lines. 

Construction of Coil 

The coil used in this oscillator was pur¬ 
posely wound by hand so that it could 
be duplicated by anyone; otherwise the 
builder might be handicapped by diffi¬ 
culty in obtaining a commercial coil if 
such a coil were specified. 

The coil was first calculated by using 
well-known inductance formulas so that 
the circuit would tune to approximately 
100 kc. with the condenser set at maxi¬ 
mum or .0005-mf. From these calcula¬ 
tions the coil illustrated in Fig. 1 was 
made. It has approximately 400 turns 
of No. 30 D.C.C. wire (the exact number 



Fig. 3, above. Schematic circuit of this simple 


MEG 


3.000 


owms 


22yzv 


GROUNDED TO CASE 


and efficient unit. 


Fig. 1, below. Winding details of the coil used 
in the oscillator. 
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Left, the front and right, the internal view of the alNrange oscillator. Its utter simplicity it only too apparent. 


of turns is not important). The center 
tap was made at the approximate center 
of the winding after the coil was wound. 

The wire was bank-wound in three lay¬ 
ers. The manner of winding, which was 
found to be the simplest and best suited 
to this purpose, is illustrated in Fig. IB. 
The turns are numbered in this sketch 
in the sequence in which they were 
wound; the process is continued in the 
same manner until the winding is com¬ 
plete. 

The pick-up coil connected to the out¬ 
put posts consists of 15 turns of the same 
size wire. Both coils should be impreg¬ 
nated with boiling paraffine. 

After the coil was finished and the 
circuit calibrated the lowest frequency 
w’hich could be generated with the con¬ 
denser set at maximum w’as 118.6 kc. 
Shielding, no doubt, caused the effect of 
a loss of inductance, wiiich accounts for 
the higher frequency of the circuit than 
that on w’hich the calculations were 




Fig. 4. Calibration curve of the broadcast 
receiver used by Mr. Fitch. 


based. Since the lowest I.F. used in com¬ 
mercial supers is about 130 kc.. the range 
covered by this instrument is ample and 
the coil was left as originally wound. 

Assembling the Apparatus 

Figure 2 shows the drilling layout of 
the panel. The panel is 10 x 6 inches and 
the tuning condenser shaft passes directly 
through the center; templates for con¬ 
denser and dial drilling are furnished 
with the instrument; the locations of the 
other parts are clearly indicated; the 
socket and the coil are mounted on the 
rear of the panel. The tip-jacks should 
be of the insulated type as they should 
not be in contact with the panel. One 
of the output posts is also insulated from 
the panel with bakelite washers; the other 
one is grounded. 

The two dry cells are clamped to the 
left end of the case with standard brass 
angles and strips supplied by radio stores. 
The “B*’ battery is similarly clamped to 
the right end plate. 

Figure 3 shows the complete wiring 
diagram. It will be noted that the nega¬ 
tive terminal of the “B’* battery is 
grounded to the case. The center termi¬ 
nal of the volume-control and the rotor 
plates of the condenser are also grounded. 
The values of the parts are clearly indi¬ 
cated on the diagram and agree with 
those called for in the list of parts. A 
study of the photographic illustrations 
will show more clearly how* the apparatus 
is assembled. 

Calibrating the Oscillator 

By tuning-in various broadcast stations 
on a standard receiver of good design, ac¬ 
curate frequencies are available, espe¬ 
cially from quartz crystal - controlled 
broadcast stations; these are used for 
calibrating the oscillator. The simplest 
procedure is to first plot an accurate cali¬ 
bration curve of the broadcast receiver. 
Such a curve is illustrated in Fig. 4. Fre¬ 
quency in kilocycles is plotted against 
tuning dial settings. 

The next step is to disconnect the aerial 
from the broadcast receiver and connect 


the insulated output post of the oscillator 
to the aerial post of the receiver and con¬ 
nect the other post to the ground of the 
receiver. By switching on the oscillator, 
a series of harmonics may be heard by 
turning either the oscillator dial or the 
broadcast receiver dial. We are now pre¬ 
pared to make a very accurate set of cali¬ 
bration curves of the oscillator, after 
which the calibration can be further 
checked by heterodyning wMth crystal- 
controlled broadcast station waves. 

The first step is to set the oscillator 
dial at its maximum or 150. Then tune 
in a harmonic of the oscillator at the 
highest dial setting heard on the broad¬ 
cast receiver. Turn the volume-control 
of the oscillator until the harmonic sig¬ 
nal is very weak and an accurate dial 
reading of the receiver is obtained. On 
this particular set a harmonic was heard 
at 87 on the receiver dial. This indi¬ 
cated. from Fig. 4. a frequency of 593 kc. 

Now’ slowly decrease the tuning dial 
settings of the broadcast receiver (leav¬ 
ing the o.scillator setting as it was) until 
another harmonic is heard. In this case 
one was heard at 70 on the receiver dial 
and from Fig. 4 indicated a frequency 
of 711.5 kc. The former figure subtracted 
from the latter, or 711.5 minus 593, equals 
118.5. This is the fu7i da mental frequency 
of the oscillator heenuse each harmonic 
differs from adjacent ofics by an amount 
equal to the fundamentaU 

We can check the accuracy by dividing 
593 by 118.5, which gives 5 and a slight 
amount over indicating that our readings 
were not exact. Evidently we w’ere work¬ 
ing on the 5th and 6th harmonics. Di¬ 
viding 593 by 5 gives 118.6 as the funda¬ 
mental. Six times 118.6 would give a 
frequency of 711.6 for the 6th harmonic 
instead of 711.5, which was obtained from 
the curve. 

Knowing that the fundamental fre¬ 
quency is 118.6 at the 150 degree setting 
of the oscillator dial, we can mark off 
on the calibration chart (Fig. 5) har¬ 
monics up to the 12th. spaced 118.6 kc. 
apart. 

{Continued on page 121) 
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A COMPACT OHM- 
AND OUTPUT METER 

By JACK GRAND 


T he ohm- and output meter described 
in this article is primarily meant for 
the Service Man who owns a good 
set tester and yet wants the im¬ 
proved features of the later types that he 
may not be able to afford at present. 

The ohm- and output meter illustrated 
is a combination of instruments used to 
indicate resistance and A.C. output volt¬ 
age on the same meter. This is accom¬ 
plished by means of a copper-oxide recti¬ 
fier and a 3-pole, 6-throw switch. This 
meter can be built at a nominal cost as 
all parts are standard and are easily ob¬ 
tained. 

Some practical uses for this instrument 
are as follows: As an ohmmeter, it has 
three convenient ranges: 0-1,000, 0-10,000 
and 0-100,000 ohms, and is used to find 
unknown values of resistors; for continu¬ 
ity testing; checking balanced conditions 
of tapped transformers; opens; shorts, 
etc. 

The output-meter has three ranges as 
follows: 0-1, 0-10 and 0-100 volts A.C. It 
is used in conjunction with oscillators for 
aligning condensers and I.F. coils, for lo¬ 
cating hum, level indicators, eic. 

The parts used for the ohmmeter are 
a 100-ma. shunt for the 0-1,000-ohm range; 
(this range should be used as little as pos¬ 
sible as the drain is quite heavy); a lo- 
ma. shunt for the 0-10,000-ohm range; and 
a 4,000-ohm resistor for the 100,000-ohin 
range. 

Ily clever use of the 3-pole 6-throw 
switch the 1,000-ohm variable resistor is 
used to compensate for high or low bat¬ 
tery variations on all ohmmeter ranges. 
On (he 0-1,000-ohm range, with the 
switch in position, a 50-ohni fixed-resistor 
is automatically placed in parallel with 
the 1,000-ohm variable resistor, serving a 
two-fold purpose—it will bypass current 
from the variable resistor as well as 
change its range to less than 50 ohms. 

This low range is required to get full- 
scale deflection with a 4V2-volt battery. 
With the switch in jmsition for 0-10,000 
ohms, only the 1,000-ohm variable resistor 
is in series with the meter. In this man¬ 
ner 450 ohms is obtained for full-scale 
deflection with 4^ volts a]q>lied. With 
the switch in position for o-ioo.uoO onms, 
the 4,000-ohm resistor is automatically 
placed in series w'ith the 1,000 ohm vari¬ 
able resis((u* thus obtaining 4,500 ohms 
for full-scale deflection with the 4-volt 
battery. 

All resistance readings are in multiples 
of 10. The scale on the ineier is cali¬ 


brated to 100,000 ohms. All that is neces¬ 
sary when using the 10,000-ohm scale is to 
leave one cipher off the indicated figures 
on the 100,000-olim scale, i,e„ when the 
reading of the scale shows 1,000 ohms, 
leaving a cipher off the end figure, gives 
us a value of 100 ohms. On the 1,00(1- 
ohm scale, two ciphers are left off for ob¬ 
taining correct values. 

For the output-meter ranges great caie 
must be exercised in connecting the recti¬ 
fier, The polarity must be correct and 
the D.C. side of the rectifier must go to 
the meter, otherwise—“it is just too bad.” 

The resistance of the rectifier at full- 
scale deflection of 1 ma. is about 460 
ohms; therefore, a 500-ohni resistor is 
placed ill series with the rectifier to get a 
l-vo!t A.C. reading; on the 10-volt scale 
a 10,000 ohm resistor is connected in 
series and on the 100-volt range 100,000 
ohms is used. 

The Parts 

Standard stock-type resistors of good 
makes may be used. The 1,000 ohm vari¬ 
able resistor will compensate for resist¬ 
ance error and also for high and low bat¬ 
tery voltage. The A.C. voltages are only 
approximate. If greater accuracy is re¬ 
quired, precision-type resistors are recom¬ 
mended. (A rectifier calibration-curve is 
shown on page 656, May, 1932 issue of 
RAnio-CuAhT.) By the use of a switch 
witli more poles, additional voltage ranges 
can be added. 

The ohm- and output meter can be built 
in a small compact unit with self-con¬ 
tained battery as showm in the pnoto- 
graplis. There are only a few* wires and 
they can he neatly arranged. Heavy spa¬ 
ghetti covered bus-bar is recommended in 
connecting the shunts as fine wire has a 
high resistance and will introduce errors 
in the readings. 

The entire unit ean be mounted in a 
box 41^ X 61/4 inches; the depth of the 
box is dependent on wiiether the builder 
desires to have the battery in or out of 
the box. If the battery is not wanted in 
the box it must be connected in series 
with one of the test leads and either of 
the ohm tip-jacks. 

The list of parts used are as follows: 
One Wi'j-tori o-l-inn. lurter: 

< Mie Tjini'ex n riif'HT. liX : 
oiir Vjiii lon-niji. slum!. IM : 

One Vnri lo inji. .«^!mnt. Kl!: 

One (iar<»sint rio-uhn) (lxol-resl,«?t<n‘. K4 : 

Oin* Kleetnid resistor, tyiir Kl. 10(»0 olitns. U.% : 
<»ni‘ I.yneli -(.(MMeolim resistor, l watt, Ito; 
One Lyin fi .~iuo-<ilini resistor. 1 wjitt. lUi: 

{f'ouf iinift/ Oil litiffi' nii) 



Fig, A 
Front view. 



Fig. B 

Interior view showing connections. 



92 


RADIO-CRAFT for AUGUST, 1932 









































In a series of articles of which this is 
the second, the author describes the 
circuit arrangement used. 


I N the July issue of this publication the fuiulaniental connec¬ 
tions underlying the principle of operation of all set anal- 
zers were described. In this installment we will discuss the 
actual switching arrangements used in a typical analyzer. 
To enable you to understand how' meters are connected to 
the circuits of four- and five-prong tubes in the Jewell 444. see 
Fig. 3, which shows the terminal designations for a four- and 
five-hole socket. The grid is indicated as “G.'* the plate as “P/* 
the filament as “IT* for negative and “HI** for positive, and 
the cathode as “K.** These terminal designations are followed 
throughout in this analyzer. 

The master selector switch is arranged for these designations, 
therefore, if you will keep these letters in mind you will always 
know’ how the meter is connected to the circuits. 

Master Selector Switch 

There are twenty-two positions for the master selector switch 
including the “off** position. Counting from left to right begin¬ 
ning at the bottom, the first position is marked “R-C** meaning 
Resistance-Continuity (the function of this will he described 
later); No. 2 is “H-H-12V.** signifying that the D.C, voltmeter 
is connected across the filament circuit using the 12-volt scale; 
No. 3 is “K-H-60V** meaning that the voltmeter is connected 
between cathode and heater using the 60-volt scale; No. 4 is 
“K-11-300V.** meaning the voltmeter is between heater and 
cathode using the 300-volt scale; No. 5 is “K-12 MA.** meaning 
the niilliammeter is in series with the cathode circuit using 



Photograph of the internal wtring of the Jewell 444 analyzer. 


HOW TO USE A 
SET ANALYZER 

By F. L. SPRAYBERRY 

the 12 ma. scale; No. 6 is “G-H-30V".** meaning the voltmeter is 
between grid and filament using the 30-volt .scale; No. 7 is 
“P-H-300V.** meaning the 300-volt scale is between plate ana 
filament; No. 8 is “G-K-12V.*’ meaning the 12-volt scale is be¬ 
tween grid and cathode; No, 9 is “G-K-60V,** connected as 
No. 8 except that the 60-volt scale is used; No. 10 is “G-K-120V.*’ 
and is the same as Nos. 8 and 9 using the 120-volt scale; No. 11 
is “G-12 MA meaning the 12-ma. scale is in series with the grid 
circuit; No. 12 is “CG-K-6V** meaning the 12-volt scale is be- 
{Conthiunl on pofjr 125) 



Complete schematic circuit of the Jewell 444 set analyzer. The numbers on the rotary switch 
correspond to those discussed by the author. In reality, they refer to those circuits in which the 
meter is connected for a given measurement; for instance, with the switch set on the 
terminal, the meter is connected between the grid and cathode of the tube. The three ’’G-K” 
points correspond to three different scales on the meter. 



This instrument may also be used as a capacity 
meter. The solid line corresponds to the low 
range, and the dotted line to the high range. 



Fig. 3 
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I EQUALS E OVER R 

The fact that current flow in an electrical circuit 
depends upon voltage and resistance means noth- 
By C. W. PALMER ing unless one can visualize what is actually going 

on. In this extremely novel presentation, the author 
shows not only "how" but "why." 


P KOPLE not familiar with electricity 
have the idea that little is known 
alnnit this subject. This assumption 
is incorrect, as probably more is 
known about this science than about any 
other. Because mechanical motions and 
forces can be seen and felt, it is easy for 
the average person to understand and 
foretell their actions and the results en¬ 
suing, For example, few people would 
question the result of striking a piece of 
wood with the sharp edge of an axe or 
dropping an egg on a concrete floor; but 
when the problem is to visualize what is 
taking place in an electrical circuit, they 
are entirely at '*sca.” 

If we remember that we cannot see or 
hear electricity directly* but can only 
observe its effects, the study of electricity 
—and its companion radio—will be much 
simplified. 

Electricity (according to the electron 
theory) consists of extremely small mov¬ 
ing particles, these particles have been 
named clrctroHs and protons. These elec¬ 
trons and protons do not carry electricity, 
as some people think* thrp vonstitutc c/cc- 
trivity. In other words, an electron or 
proton is nothing but a small quantity of 
electricity. Electrons and protons are 
separated because they act differently; 
the electron is said to be a negative 
charge while the proton is a positive 
charge. 

The average person usually believes an 
electron to be a very small particle of 
matter; beyond this elementary concep¬ 
tion his ideas are vague and usually con¬ 
tused. 

I^et us first consider ‘'Matter.” Matter 
is any substance having weight and vol¬ 
ume—the air. the earth, the water, are 
all forms of matter. 

The Atomic Structure 

Consider a bar of cop])er (an element) 
as shown in Fig. 1. This bar shows cer¬ 
tain peculiariti(‘s which identify it as 
copper, and even a very small piece, such 
us R of Fig. 1, cut from this bar will be 
characteristic of the whole piece. If it 
were possible to keep cutting down the 
size of the piece of copper, we would 
arrive at a point where a further cut 
would result in changing its character¬ 
istics, and it would no longer be identified 


as the same material as the whole. This 
particle containing all the peculiarities of 
the whole piece is called a* molecule of 
the element. 

Since the molecule has the same char¬ 
acteristics as the whole, it, too, must be 
subdivido<l if we are to <liscriniinalc be- 
tw^een one substance and another. Now', 
since all substances have different consti¬ 
tuents, their molecules must be different, 
and science has been able t<» break dow’n 
the molecule into still smaller particles 
called atoms. An atom of hydrogen is 
different from an atom of helium; an 
atom of copper is different from an atom 
of zinc, etc. Atoms cannot exist by them¬ 
selves in a normal stale—at least two 


atoms must he combined to form a mole¬ 
cule. 

The atoms of every substance, regard¬ 
less of its nature, are composed of elec¬ 
trons, This means that all substances 
contain electricity, which seems contra¬ 
dictory to our general knowledge, al¬ 
though it is apparently true as we shall 
soon see. 

In its normal state, an atom contains 
a certain number of electrons and proU)ns 
arranged in a particular manner. Each 
substance has a different combination and 
grouping of the charges. Hydrogen, for 
example, the lightest substance known, 
contains only one electron revolving 
(Continued on paye 118) 




1 


FlO. I 


ELECTRON^ ELECTRON 

ORBIT _^ 



FIG. 2 hvorogen atom 


INNER 

ORBIT 


OUTER 

ORBIT 



FIG. 3 CARBON ATOM 


COMPOUND 





MOLECULES 1 







ATOMS-: 


PROTONS ELECTRONS PROTONS tLICTRONS 
FIG 4 


A molecule of a substance, say at B Fig. 1, is composed of positive and negative electrons such 
as illustrated at Fig. 2 or Fig. 3. Fig, 4 illustrates the logical sequence used in breaking 

down the substance. 



The uncharged, separated molecules in Fig. 5 cause a flow of current as shown in the lower Part 
of the same figure when touched. This flow ceases in a very short time, but may be caused to 
flow for a longer time by the application of an E.M.F. as shown in Fig. 6, 
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THE THEORY AND CONSTRUCTION 
OF ATTENUATORS AND 

In fhe May and June issues of fhis publication, 
there was described the theory and operation 
of impedance matching. In this discussion, 
final calculations for ".H"- and "T"-type pads 
are submitted by the author. 


LINE FILTERS 

By HY LEVY 


W E can now proceed with 
the design of an H*type 
pad to give us the desired 
20 decibel loss as deter¬ 
mined in our own problem under 
consideration. Assume we did not 
have Table 3 from which the values 
of Zi and may be obtained, but 
that we wish to calculate our own 
values of Z^ and Z. for the pad. To 
determine the constants of the pad, 
it is necessary to know' the working 
formulas for an H-type network. 
The working formulas will not be 
derived in these papers, but it can 
be shown that the formulas for H- 
type networks are as follows: 


TABLE 4 


Ds«lb«li 

SlUUBf* 

Vi It 

Vi 

Zo- 200 
OHm$ 

Zo • 500 
Ohms 

Zo « 600 
Ohms 

ZI 

Z2 

OHmt 

Zl 

Ohms 

Ohms 

Zl 

Ohms 

OhmO 

1 

.06 

l.U 

11.3 

1T60 

69 

4400 

34 

6660 

a 

.10 

1.66 

63.0 

66e 

66 

6160 

49 

6674 

a 

.16 

1.41 

34.0 

6Tl 

66 

14U 

106 

1714 

4 

.SO 

1.66 

46.0 

466 

113 

1064 

136 

1666 

6 

.66 

i.Te 

66.0 

ste 

140 

eto 

169 

964 

10 

.60 

s.u 

104.0 

140.6 

666 

361.6 

811 

466 

ao 

1.0 

10.0 

164.0 

40.4 

410 

101 

496 

iai.4 

so 

1.6 

61.6 

190.0 

18.6 

4T6 

38.S 

6T0 

40.6 

40 

6.0 

tooo 

198.0 

6.0 

496 

6.0 

690 

6.0 

SO 

6.6 

316.0 

600.0 

1.3 

600 

3.6 

400 

' 3.3 


**Zi** the series element 


Z« 

‘ 2 \A + 1/ 


( 1 ) 

( 2 ) 


2 Zo A 

‘‘Zj” the shunt clement =- 

A2 - 1 

“Zo*’ the characteristic imiMMlance = 

2v/Z, (Z. + Z,). . Ci) 


Examples of Design 

We may now proceed with the appli¬ 
cation of these formulas to the design 
of the H-type pad to give us the desired 
20 decibel loss as previously determined 
in our own problem under discussion. 



Fig. 10. above. H-type pad working between 
two 200-ohm Impedances. 

Fig. 11, center. A completed H-type pad 
causing a 20 db. loss. 

Fig. 12, below. A typical T-type network. 


= !: ( ^ - A 

2 \A + 1/ 

no /in - i\ 
2 \io + 1/ 


200 
Zt - 



Fig. 13, above. EOulvatent circuit of Fig. 12. 
Fig. 14, below. A T-type network working 
between two 200-ohm impedances* 


Given: To design a 20 decibel pad to 
work between two 200-ohm impedances. 
(See Fig. 10.) 

From Table 3, the value of “A,” (see 
Fig. 9) the amplification constant, can 
be determined. The amplification constant 

V, 

— at 20 decibels is given as 10, 

V, 

Therefore “A“ is equal to 10. 

“Z,;* is equal to 200 ohms (given). 
Then “Z,’* the series element from equa¬ 
tion (1) is 


Z, - 100 X .82 
Zi * 82,0 ohms 

and “Z/’ the shunt element from 
equation (2). 

2 Zo A 

Z. *- 

As - 1 

2 X 200 X 10 

Z^ =- 

102 - 1 
4000 

Za = - 

99 

Z 2 = 40.4 ohms. 

The completed network will look 
as shown in Fig. 11. As shown in 
this figure, the H-type pad having 
the series element equal to 82.0 
ohms, and the shunt element equal to 40.4 
ohms, will cause a 20 decibel loss to be 
introduced bet wen V, the input terminals, 
and Vs the output terminals, reducing 
the input voltage of 1.5 volts to the de¬ 
sired value of .15 volts across “Z®” the 
load impedance, which was the problem 
under consideration. It will be noticed 
that the calculated values of and 

“Za” check with the vali>es given in 
Table 3. 

It was previously stated, that the image 
impedance must equal the characteristic 
impedance, in order to realize perfect im¬ 
pedance matching characteristics. This 
equality is shown below*: 

“Zo*' the image impedance — 200 ohms 
(given). 

“Z,;* the characteristic impedance from 
equation (3). 

{Continued on page 115) 



Fig. 15, abovP. A compl«ted T-typ« network 
cautlng a 20 db. lost. 

Fig. 16. below. Itlustrating a bifitar winding. 
A and B are the ends of the winding. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATiN 

By BERTRAM 


G NOTES 

M. FREED 


I T would seem that scarcely a week goes 
by without the radio Service Man meet¬ 
ing some serious problem, which in his 
opinion, is the most baffling and aggra¬ 
vating he has ever encountered. Yet, 
when once a difficult assignment is com¬ 
pleted, never to be forgotten, subsequent 
failures of the same nature quickly recall 
the solution. Such a situation, recently, 
proved to be of such character, that men¬ 
tion of it must be made here. 

Sparton Model 740 

The complaint on a Sparton, model 740 
receiver, similar to the model 301 (shown 
on page 459, of the February, 1931 issue 
of RADio-CHAF''r) except for the additional 
tuned R.P. stage and modification of the 
band-selector connections, was "very 
loud hum, accompanied by weak and dis¬ 
torted reception.” Occasionally, one finds 
a shorted cathode filament 485 tube to be 
the direct cause of this same condition. 
(The 485 tube possesses the same char¬ 
acteristics as the 484 except for the fact 
that the 485 is a quick heater.) How¬ 
ever. the tube checked satisfactorily. 

Grid voltage on the ’50 tubes, being 
normal, vetoed the presumption that the 
bias resistor was shorting at some point 
to the chassis. A careful socket analysis 
was made of the entire receiver with 
only a single clue, the plate voltages were 
slightly helotv par. 

All this time, in order to complete the 
necessary tests, the set had been switched 
"on.” and the terrific hum drove all 
within audible range almost to distrac¬ 
tion. When the detector tube was re¬ 
moved, the hum decreased nearly 75 per¬ 
cent. As the power amplifier was func¬ 
tioning properly, this led to the conclu¬ 
sion that the fault lay in the power sup¬ 
ply. Logically, the first thought was 
open-circuited filter condensers. 

A 2 mf.. 600-volt condenser was se¬ 
lected from the kit and connected from 
chassis to rectifier filament, red speaker 
lead and blue speaker lead, in turn. (The 


red and blue speaker leads connect to 
the speaker field which is used as a choke 
in the plate supply.) This move did not 
reduce the hum but the frequency of the 
note changed. Leaving the condenser 
connected from chassis to red speaker 
lead, another unit of like characteristics 
was connected from the blue speaker lead 
to chassis. The hum diminished consid¬ 
erably. 

The condenser block in this receiver is 
composed of three 2 mf. sections. It 
appeared unlikely that two sections would 
open-circuit at one time. To definitely 
determine this fact, the three condenser 
leads w'ere unsoldered from their respec¬ 
tive positions in the circuit, and with the 
set switched "on.” each lead was con¬ 
nected first to the high voltage and then 
to chassis to obtain a discharge. How¬ 
ever, it was not possible to obtain a spark 
from any of the condenser sections. 

The two nuts holding the block to the 
chassis were loosened and the block re¬ 
moved. A cursory examination disclosed 
the fact that the common lead which 
should have been soldered to the bottom 
of the can. and which is external to it, 
w’as not making contact; consequently, 
each section of the block was actually by¬ 
passing the hum voltage right around 
each choke, instead of to the ground. 
After connecting this lead and replacing 
the block the receiver performed in nor¬ 
mal manner. The condition described is 
illustrated in Fig. 1. 

Sparton 737 

In the Sparton 737 ("gold” model, 600 
series), one of the most frequently re¬ 
ported complaints is "fading.” This may 
be caused by many defects, some of which 
have been previously described in these 
columns. Several months ago, such a 
complaint was followed up. 

Aerial, tubes, the R.F. coil bobbins and 
the reproducer were all checked and they 
tested normal. Nevertheless, after about 


a half hour, the receiver commenced to 
fade, accompanied by an annoying sput¬ 
tering and cackle, until finally, the set 
ceased to function. 

The cackling and sputtering condition 
pointed definitely to some breakdown in 
the receiver; at the same time an arc 
was undoubtedly being produced. 

With this in mind, different parts of 
the receiver and chassis were tapped with 
a light tack-hammer, care being exercised 
when the tubes were tapped, in an effort 
to locate the defective member by repro¬ 
ducing the arcing—and the resulting 
noise. This was made with the switch 
"on.” When the push-pull audio input 
transformer was struck smartly, the set 
started to perform w'ith a series of cackles. 

(The above method of locating trouble 
might well be applied to the location of 
poor or unsoldered connections.) 

After the receiver had operated nor¬ 
mally for some time and again faded, 
striking the same unit restored reception 
to normal, A close persiial of this unit 
disclosed the primary shorted to the core. 
A new transformer was installed and the 
job was done. 

Since that time, eight transformers 
have been replaced on other service calls 
to remedy the same defect in the same 
model. 

Two other common complaints have 
been found on the Sparton 737 receiver. 
In one case, the symptoms were weak re¬ 
ception and a loud howl as the volume 
control w^as turned down. 

In such instances a socket analysis will 
show lack of plate voltage on one of the 
first three (untuned) R.F. tubes occa¬ 
sioned, generally, by a poor socket con¬ 
tact. In order to repair these sockets, it 
is necessary to remove the sub-panel as¬ 
sembly from the metal shield can. The 
two nuts holding the shield can to the 
shelf should be loosened and removed, and 
the shield can moved away from the dial 
to disengage the R.F. amplifier from the 
(Continued on page 117) 





Fio. 2 

Chassis arrangement of the Stromberg Carlson models 25 and 26. 
Lack of volume on these sets may be caused by a defective .04-mf. 
bi-resonator condenser. One type Is shown in B above. The procedure 
to follow is described in the text and at A above. 



Fig. 1 

Trouble was caused in a Sparton 740 because 
the lead which should connect to the can was 
not connected at alt; each section of the unit 
was bypassing tne hum around the filter chokes. 
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THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 


LASSOING BUSINESS 

Hditor, Hadio-Ckaft: 

In Fig. A is illustrated our service 
shop. All of the equipment excepting 
the Jewell 199 set analyzer (which has 
been rewired) is home constructed. A 
description of the “lab.” may be of gen¬ 
eral interest. 

A standard large-size office desk cov¬ 
ered with linoleum provides a working 
bench as well as eight drawers, one for 
each of the following: tools, hookups, 
condensers, resistors, volume controls, 
hardware and small parts, miscellaneous 
units. The test panel, at the rear of 
the desk, was constructed from veneer 
38 in. X 58 in. x Vjdn. thick, mounted on 
a heavy wooden frame. 

On the panel at the lower right is an 
A.C. subpanel with “on-off” switches for 
all units as well as controlled outlets for 
a soldering iron and radio receivers under 
test; a master switch turns off every¬ 
thing. In the opposite 
lower corner is a complete 
power plant delivering 
“A.” “B.” and “C” volt¬ 
ages; and a Tungar bat¬ 
tery charger. 

A Jewell 199 analyzer 
rewired for quick socket 
voltage analysis and a 
complete set of adapters 
are handily arranged at 
the center. To the left of 
the Jewell instrument are 
the antenna and ground leads, brought 
to the panel on G. K. stand-off insulators. 
At the upper right is a broadcast-band 
shielded oscillator provided with a plug¬ 
in jack type of output connection. 

On the subpanel in the upper left-hand 
corner of the panel is mounted a tube 
tester to indicate mutual conductance, 
filament emission, and shorted elements; 
a switching arrangement places the 8- 
scale Weston meter in series or shunt 
connection to any radio circuit; also, the 
meter may be used for external voltage 
and continuity tests. Provision is also 
made by means of tip-jacks to place any 
other meter in the circuit for adjustment 
or comparison. A line-filter reverse 
switch and control is built in. 

In addition to the equipment on the 
panel there is one D.C.-type 90 to 1500 kc. 
oscillator; a two-button mike; and two 
dynamic and three magnetic test speak¬ 
ers. There also is available a Universal 
meter equipped with test prods and hav¬ 
ing four milliamp., three ampere, five 
voltage and three ohmmeter ranges; 
namely, a total of 15 ranges for one lone 
meter! 



Fig. A 

How's this tor a Service Shop. 

A card index is kept for changes on 
sets, and duplicate analysis blanks. In 
the tube rack at the left of the panel 
there is kept a vomplrte set of matched 
tubes. A total of about 200 good hand 
tools are provided. 

At the extreme left (under the big 
Peerless speaker) is under construction 
for a local publicity company, a rack-and- 
panel type of amplifier. Radio, phono¬ 


graph and two mikes are switched by 
means of jacks and patch cords on the 
panel into two amplifiers; and from this 
combination, into five reproducers. 

We are very proud of our radio library; 
a complete file of all radio publications 
is kept. Not shown in the photograph 
is another table for working tests; and 
long shelves provide for chasses, parts 
and tubes. 

(Note—We may he radio men but we*re 
not type-mill pushers!) 

R. M. Ca.stk, 
Dunbar Radio Co., 
Dunbar. W. Va. 

(“Mill pusher” or no mill pusher, our 
correspondent writes an interesting let¬ 
ter. We are sure that if more service 
organizations would follow a cleameut 
plan in laying out a service shop, as have 
the members of this company, sales re¬ 
sistance would be greatly reduced.— 
Teehnival Editor.) 


CONTROLLING THE PRICES 
OF TUBES 

Editor. Kadio-Ckaft: 

I wish that you would grant me a little 


space in “our” magazine for this letter; 
I say “our” because I feel that “It” be¬ 
longs to the Service Man. 

I hardly know just how to put it but 
anyway here goes. I am sure that there 
is not a Service Man that has not heard 
these words or something similar, “Why, 
I can order that tube from a mail order 
house for about half that price.” and the 
smaller the town the more often he hears 
this plaintive refrain. 

Consequently, I have a far fetched sug¬ 
gestion to make; 1 am confident that if 
the Service Men of the country at large 
would stick to it, it would work. 

If the Service Men as a body would 
back the product of some reliable tube 
manufacturer, handle his line exclusively 
and talk quality; and if this manufac¬ 
turer would refuse to sell these tubes to 
the gyp houses I think. In my way of 
seeing things, that the result would be 
a big step towards helping all concerned. 

I would appreciate hear¬ 
ing what other Service 
Men have to say on this 
subject; in fact, the small 
radio dealer also might 
well benefit by subscribing 
to the same plan. 

LKK F. S(*IITX>SSKll. 

Lee F. Stchlosser Radio 
Service Co.. 

Hnlcyville. Ala. 
(There are two sides to 
this story, as there are to 
most, so let’s hear what the “anti’s” have 
to say.— Technical Editor.) 


DANCE STATIC 

Editor, Radio-Cuaft: 

The writer was called in to service a 
set in which there was interference. 

The people danced quite a bit and when 
a couple passed (in the front room) a 
certain spot close to the front door the 
radio set seemed to want to fall apart 
due to the terrific noise it emanated. 
Well. I knew there was a loose connec¬ 
tion but could not find it—so “llawkshaw” 
went to work. 

No loose connection in sockets or base 
plugs on the first floor, so up I went to 
the second. Nope, no luck. Nearly ready 
to give up, 1 went to asking questions. 

I found out that Mr. Amateur a few 
years back had torn up a plank in the 
attic and done some wiring. Up comes 
the plank again and the mystery of a 
loose connection is solved—you know, 
resin joints. 

T. E. Dat.y, 

8 Brookfield, Beulah Park, 
Cleveland, Ohio. 


r HE Official Badio 
Service Mens Asso- 
ciation, sponsored by 
Radio-Graft, invites all 
Service Men who are not 
members of the Organic 
zation to write for an 
application blank. It is 
the official ser^dee or- 
ganization of this maga* 



zine and is maintained 
solely for the interests 
of Service Men. Mem¬ 
bership cards are issaed 
upon a written 

examination which is 
forwarded by mail. 
If rite for yours today. 
The O.R.S.M.A., 98 
Park Place, N. Y. 
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SHORT CUTS 

IN RADIO SERVICE 



Fio. 1 

Photoaraph of the new ‘'resistance adapter.*' 


PRIZE AWARD 

ADAPTER FOR “RESISTANCE 
SERVICING" 

By Robert Barton 

ITH the coming of ^‘resistance meas¬ 
urement'* (prong of socket to chassis, 
etc.), as a basis of service proce<lure. the 
writer sul)inits a description of a small 
unit which he has used for quite a while 
with satisfactory results. It speeds serv^ 
ice work “like nobody’s business!” 

This device is a special plug adapter, 
illustrated in Fig. 1, which is cheaply 
and quickly constructed, its object being 
to provide a simple means of making elec¬ 
trical connection to the socket prongs 
when they are below the subpanel or 
surrounded by a non-removable sliield. 
Contacts on the top plate are “straight 
through” connected to the prongs. 

For its construction in UY-type. pro¬ 
cure a 5-prong short-wave coil-form, such 
as the old Dresner, Octocoil, etc., and a 
flat piece of bakelite approximately the 
diameter of the coil form. Drill holes in 
the bakelite plate in the relative position 
of the tube prongs, and bolt short screws, 
to which are fastened lugs and lock wash¬ 
ers, through these holes. To these lugs 
are soldered lengths of busbar which are 
then pushed through their respective holes 
in the prongs and drawn up snugly: sol¬ 
dering these pieces to the respective 
prongs (“grid” contact to grid prong. 
*‘plate” contact to plate prong, etc.,) com¬ 
pletes the job. 

A unit of this type having low-resist¬ 
ance. convenient contacts to *'jab up 
against" w'hen making a resistance test 
instead of “fishing around” in a hidden 
socket, is something that I think will 
appeal to other Service Men. 

Of course the same idea can be adapted 
for any type of socket: for instance in 
making such a device for a six-prong 
socket, procure a tube base with the re¬ 
quired number of prongs in it. drill six 
holes in the top plate and then proceed 
as described for the 5-prong tube circuits. 

By measuring the resistance between 
the chassis and each prong of each tube 


$10 for Prize Service 
Wrinkles 

Previous experience has indicated that 
many Service Men. during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 

As an incentive toward Obtaining informa-* 
tion of this type. RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi¬ 

cation. 

The judges are the editors of RADIO¬ 

CRAFT. and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre¬ 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 

free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO- 

CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser¬ 
vice Wrinkles, c o RADIO-CRAFT. 98 Park 
Place. New York City. 


socket, wkh the current turned off. and 
comparing the resulting figures with pre¬ 
viously prepared tables for sets of stiiiiiar 
type resistor, opens, shorts and changes 
in value: condenser shorts and leakage: 
and instrument shorts: opens or grounds 
are readily detected. 



Mr, Sager's remote control System. 



Articles on the “chassis-to-tube-prong re¬ 
sistance” ineth'Mi of radio servicing for 
which this adapter is designed have ap¬ 
peared in contemporary publications, to 
wit: “The U(‘sistance Measurement 

Method of Servicing,” in the .Tune li)32 
issue of “Service” luaguzine, and; “Re¬ 
sistance Measurement,” in the May 19:T2 
issue of “Radio and Music Merchant’* 
magazine. 


REMOTE CONTROL OF A. C. 
DYNAMIC SPEAKER FIELD 

By C. M. Sager 

W/HEN operating a dynamic reproducer 
^ with an A.C. field which is entirely 
remote from the set, it is necessary to 
turn the field supply to the speaker “on” 
and “off,” at the speaker, with the result 
that the current is often left turned “on,” 
when not in use. 

A small relay, of the type formerly used 
to control “B” eliminators and battery 
chargers, can he used to turn the speaker 
on and off automatically. 

Remove the winding from the relay 
magnet (this being about No. 18) and 
rewind witlL No. :i2 enameled wire, ran¬ 
dom wound, to completely fill the spool. 
The rewound relay is connected in the 
center lead to the speaker input trans¬ 
former, and operates on the plate current 
of the power tubes. Using two *45 or '47 
tubes, with a plate current of 60 to 65 
milliamperes, only about 4 or 5 volts drop 
across the magnet winding is required to 
operate the relay. See Fig. 2. 


A“SHORTED TURNS”TEST 
By Clifton E. Wellman 

I HAVE never seen described in any ra- 
I dio magazine the following method oi 
testing for shorts in power transformers. 

It does not require elaborate or expensive 
etiuipment. / 

.Many Service Men cannot tell when a 
power transformer is faulty, unless it has 
reached the point where it may be identi- 




CLOCK SPRING 


SCREW 

HANDLE 


Flg. 4 

The screw starter. 
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fied by the looks, the smell, or the open 
circuit condition of a secondary winding. 

However, by utilizing the primary wind¬ 
ing of the transformer to be tested as a 
shunt for an A.C. 150-volt meter, as shown 
in Fig. 3, shorts in the secondary wind¬ 
ings are indicated by the drop in the 
meter readings. These should be checked 
against readings taken from transformers 
known to be O.K. A chart should be 
made up of these readings of the popular 
makes of radio sets that come into the 
shop; (the readings between different 
makes of transformers do not differ very 
greatly). Shorted turns in the primary 
windings may also be indicated in this 
test. 

The following tests and readings, sub¬ 
mitted as examples, were made upon a 
Victor model R-15 power transformer: 

Volts 

Voltmeter readings, test prods open. 110 
Voltmeter readings, test prods 


shorted . 0 

Test prods connected to primary of 

trans., A to C. No. load. 90 

Test prods connected to primary of 

trans., A to B. No. load. 86 

Test prods connected to primary of 

trans., B to C. No. load. 1 

Test prods connected from A to C. 90 
Add the following load—dial light. 89 

2 power tubes. 71 

Rectifier . 52 

4 screen-grid tubes. 32 

Short rectifier plate to grid..,.. 1.5 

Short rectifier filament. 10.5 

Short rectifier filament to plate.. 70 

Short power tube filament. 28 

Short *24 tube filament. 26 


Therefore, readings that differ very 
much from the chart below would indi¬ 
cate that the transformer is not O.K. 

Volts 


Victor R-15—Sec. free. 90 

Load 2 pr. tubes and rect. 52 

Crosley 30S-31S-33S-34S—Sec. free.. 85 

Load-rectifier . 58 

Radiola 41—Sec. free. 96 

Load-rectifier. 62 

Atwater Kent 44—Sec. free. 78 

Load-rectifier. 56 

Philco 77-77A—Sec. free. 84 

Load-rectifier—^all tubes . 30 


A GOOD SCREW-STARTER 

By Ray L. Mason 

SERVICE tool that I have found ab¬ 
solutely indispensable in my shop is 
made from a piece of copper tubing (such 
as refrigerator men or auto mechanics 
usually have around) about six inches 
long and with a diameter of about V+ in. 
or larger, (if copper tubing is not avail¬ 
able an old curling iron will furnish the 
tubing) and, a piece of clock spring. 

Pinch the end of the tube in a vise un¬ 
til almost closed, insert two pieces of 
clock spring about one inch long into the 
tube, leaving about a half inch protrud¬ 
ing, then pinch tightly and you will have 
one of the best screw^-starters you could 
ever find. The completed tool is illus¬ 
trated in Fig. 4. 


A SCREEN-GRID DETECTOR 
FOR THE A.K. 37 

By George Stoneham 

OLUME and sensitivity were increased 
approximately three times, selectivity 
was improved and tone quality was un¬ 
impaired by making a few slight changes 
in an A.K. model 37 receiver. The 
changes made in this radio set may be 
made in any receiver where the type *27 
detector operates with comparatively low 
plate voltage and R.F. input. 

The original circuit of connections is 
shown in Fig. 5A; B, the completed dia¬ 
gram, incorporates a type *24 tube as the 
detector. 


THE SERVICE MAN’S FRIEND 
By Wilbert L. Misner 

N the life of every Service Man there 
comes a time when he will accidently 
mar the surface of a radio receiver cabi¬ 
net. The writer takes care of such con¬ 
tingencies by always can-ying along a 
small bottle containing clear varnish and 
capped by a rubber stopper. The pro¬ 
cedure is illustrated in Figure 6. 

The rubber stopper moistened with a 
little varnish is rubbed over the scratch 
until the varnish flakes have been dis¬ 
solved and mixed with the fresh varnish 
and presto, the scratch will have dis¬ 
appeared! 

Where the scratch has gone through 
the surface of the varnish and reached 
the wood, use a soft-lead pencil to darken 
the surface and then follow the procedure 
previously described. 

REPAIRING A.K. POWER PACKS 
By Herbert W. Jones 

W E all know w'hat a messy and tough 
job it is to repair A.K. Power Packs 
in which one of the condensers is “shot.** 
However, there is one method which, in- 
so-far as the writer is aware, has never 
before been proposed to the main body 
of Service Men. This is a simple and 
effective method of repairing such A.K. 
models as the 37 and 38—and without 
tearing the can to pieces or melting out 
the sealing compound; the principle is 
applicable to other makes of receivers 
having similar power pack design. 

If either the detector bypass or the 
filter condensers are shot, remove the 
cover and loosen the clamp which holds 
down the two cans, raise the filter sys¬ 
tem can and then place under it a piece 
of insulating material. Then, cut the 
bare lead that connects from the filter 
can to the center hold-down, bolt and sol¬ 
der a piece of insulating wire to this bare 
wire from the can. Replace the can, place 
another piece of insulating material un¬ 
der the hold-down clamp (that is. over 
the filter can) and tighten. The filter can 
should now be entirely insulated from 
the chassis. 

The original connections of the filter 
system of an A.K. model 37 or 38 receiver 
pack are showm in Figure 7A; in 7B, the 
connections of the filter system are shown 


after being revamped in accordance with 
the above procedure. 

Since the filter system is now connected 
to ground through condenser C6 the re¬ 
sulting effective capacities of the con¬ 
densers in the can will be a function of 
the capacity of C6; in other words, we 
are bringing into use the law of con¬ 
densers in series. 

Therefore, to raise the effective capacity 
of C2, the condenser C7 connected to the 
outside of the can is added in parallel to 
C2 and C6. 

Although the effective capacity of C3 
is lowered, it is not possible to notice 
any difference in operation of the set. 
However, if desired, its capacity, too, may 
be increased by connecting an external 
condenser from the can to the detector 
positive terminal on the terminal board. 
Condenser C5 is added to aid in the 
filtering. 



Flo. 5 

Changing for the icreen-grid detector. 



Fig. 6 

At last, a scratch eliminator! 



Fig. 7 

And for repairing that A.K. Power pack— 
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Radio Service Data Sheet 


PHILCO MODEL 15 SERIES, 11-TUBE SUPERHETERODYNE CHASSIS 


(Used in Models I5X and 15DX receivers; and includes inclined sounding board, twin reproducers, 
tone control, A.V.C., visual tuning, local-distance switch.) 


A feature of this rlinssis Is the 

exceptionally tine <|millty of the repnaliie- 
lion. Nolo that tulu's of the t>..‘»-volt or 
"automotive*’ type are used in this iiltni- 
modern receiver, a product of the IMillco 
ltu<Uo A I'elevision t'orp. The following 
<|Uot)itioti is of particular interest 

“In efhi ieiny, in economy c»f c urrent and 
space, in uniformity. In fret‘doin from trou¬ 
ble and in nll-ar<»nnd performance, the n«'\v 
rhilcii t>..'l-volt universal-service tubes are 


CABLE F90M wmTE Black from Yellow 



■■ * \ WMIT c r \ 

BLACK FROM MAROON FROM BlACK ANO VOlCC 

FIELD COIL VOICE coil WHITE COIL 


superior tt> any tubes that we know of, 
past or present, 

’*\Ve will stamlardize on d.:*-volt heater 
type tubes, si nee their use permits aitpiica* 


tion to automotive reeeivers ami sets, 

as well as to A.O. Instruments; ilius, all 
new developments in fiimre Thllco iuIms 
will he iiniuediately available for all these 
classes of service." 

KtHlowin;: is a list of the features of this 
set, as fiirnlslKsl by the factory: Imlined 
soiindiiiu hoard, twiu-n*produceis. A.N.O., 
automatic tunin;: silencer, dlstanee switch, 
illninlnated jrrille, t<»iu‘ control, shadow tnn- 
iii;:, ^lowjn;: arrow station tinder, station- 
recordiiiu type of dial, 

'Pile resistors in the Model lA chassis 
should measure :is follows: IE". lElT, IP.iMMi 
ohms: lEo, lEo, IE 18, .4h-nie^.: U4, .Id-iiie;:,; 
lEd. oi.opo ohms: 1 e 7. ‘Jon ohms: Us. un, 
lEld, I. nie;^. ; UU. i:*.opo ohms: Ulo. l.Ono 
ohms: lEll, hU.ooo ohms: Ul:!. .‘jri-nie;:. 
Idottt'd: see text I ; Ul.", Ulh. A.OOP ohms; 
lElA, 2o.OOO ohms; lE-0, .“4-1110;;.; lE'Jl. 

AO ohms ; lEL*:;, *JOA ohms, 

t’«»iideiisers I’l to t’l>, tuning or trimmlni; 
condensers, t'oiiden.sers rio. 1 ’““. iare 
lio minf. units: (’ll, (’lU. (’i:;. (’is, (’!t». 
.oA-iiif.: (’14. ('17, .oo-nif.: I’lA. ( “4, (’-A, 
.L’A iiif.: (’Id. ."A nimf.: ( iMi, l, mf.: (’“I, 


(“J7. 

.01-iiif. : (’: 

AJ, i’Ai. o.A-mf.: 

(“JS. 

('20. 

('.’|P. tone 

rout rot coiideiisei's : 

(’A’J. 

.PP2 

■nif, (dotted 

: .see ti'xt • ; (’.‘»4. (’:iN. 

(*Atl, 

.01A 

-iiif.; (’AA. 

.l.s-riif. : ('.’Oi. <’:;7. (l 

1 mf. 

1 ele< 

•( ndytiei : (’ 

A.\, 7PO III III f. 



The reprodiieer system of this reeeiver de* 
servi's special mention. l>ne to the fact 
that there are two separate dynamic re- 



(Wmf} 


a 




jirodueers opecatlu;; from a sin;;le receiver 
<aiipiit. It is absolntety i‘ss«’iitial that the 
insiriinients he «‘orreetly “loded*’—tliat is. 
the Held and Videe eoils liinst la* connected 
so that the eorre« t ‘'phase” relation Is ninln- 
tained helwt^eii the two units. lUotli dia- 
phrairnis moving in or out at the same time.) 
l*’or this reason a detail lllnstrati*ni of tin* 
niirodin'er leads, sliowiii;; their I’ldor eoile 
and eonnecttons, Ks reproduced In this l>ata 
Sheet. 

('liasses stamped at rear with a circle 
arouinl .Vos, “O and *J1 must have lElli and 
(’”»:! added to n»diice distortion due to povver- 
fiil hM’al stations: Nos. and *J." have (”’U 
hat may require Ut’J: siihseiineiit eliasses are 
eipiippiMl with hotli. 

‘‘Until speakers have identicall.v the same 
freiiiieiicy response eliara«'teristies,’’ states 
the taaniifaetnrer, 'J’lie two reproducers are 
used to obtain more uniform sound ilistrlbii- 
tion. .\n eelio-absoi’biiu; sen'en at the r(*ar 
of the cabinet preveiiis echo and blur- -and 
tends to iioTease front-pro.ie<-ted sound 
volume, 

'Pile power rating of the set Is llA watts. 

'Pin* tnlMs ill the Model lA <4ia.ssis are 
ver.v ecoTioiiilcal In their llbinnoit-rurreiit 
reqiiin*nients. The types *.’!7 and 4 4 inlM*s 
eorisunie only u.H .\ : tin* 4’J’s i the output 
lK*nto(b*sl. P.7-.\.: the 'SO. 2. .\. The 

lihinielits of all of the.se tubes, exeept the 
’80, are rated at O.H V.; the 'SO, 5 vplts. 

With an .\.l’, line itoteiitinl of 11A volts, 
volume control at niaxiimini, with the sta¬ 
tion seleitor turned to the low-friMpiency 
end and the pow<*r switch in tlie “middle’* 
position, tiu* following reiii',in;;s are normal: 
I‘late potential (measured to eat bode >, VI, 
lO."* volts: V2. V4. 2,A0 volts: oo volts; 

VA, 27A volts : VO. zero : V7, 7A volts ; V8, 
lOP volts; V!>. VIP. 2A.1 Volts: Vll, olIP 
(per plate I. Screeii-;;rld (to eatliodel. VI, 
AA volts: V2. V4. VA. 00 volts: VO. VIO, 
-70 volt.s. (’ontrol-urid (to eatliodel, VI. 
v::. VO. vio, lA volts: vj. V4. o.xA-voit; 
VA. :;.:e volts; vc.. vs, 0 . 2 -voit: V7, 0 , 4 -voit. 
(’iitliode (to filanieiiti. VI. AO volts; V2 to 
VO. 10 volts; VIO. lA volts; V2, V4, 0,SA- 
volt; VA. :iM v(iits: V(i. vs, 0 . 2 -volt; V7. 
p,4-volt. Cathode (to filameiit), VI, AO 
Volts; V2 to Vl), 10 volts; VIO, Vll. 15 
volts. 


I 
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RCA VICTOR MODEL R-78 BI-ACOUSTIC 12-TUBE SUPERHETERODYNE 


(Also, General Electric ’’Convention” Model J-125 Chassis.) 


This is tiio first ooiiiiiinvial n*rriv«‘r to 
itin>riM»rate tin* m*\v ‘'sniMT-plioiiii*’' Ihi** of 
tnhfs which liave recently made their ap- 
pearanee on tin* market. Tlie tnhes of this 
seri<*s lncor|Mii‘at(*<l in tin* K-Ts taiul .l-l-ei 
chassis are the oS K.F, ]>cnto 4 le. oii ;: 4 *m*ral- 
))ur]>ose, Tlass It atni iiH*r«‘iiry-vapor 
rectiliei*. (Tin* tyjn* 08 tnhes arc «>f U- 
pron;;-basc Uesl;:n.) 

A feature 4 if tin* n’celvi-r Is the toTje con¬ 
trol, which is 4 U*si^in*<I to nuiintaln eVi'n re- 
prodiit'tion tif the low ainl lii;;h fiM-ijiicnch’s. 
re;:nnlless of the volume s^-ttin^'. Tims, 
hass re[>rodiietlon at htw volinm^s is not 
attt*nuatt* 4 l as when luni-cmiipimsatln;: cir¬ 
cuits are iiseil. 

The reslstam-e ami capacity vaUn*s <if 
tin* n-spectlv** units are ijitlicate<l hy ti;:iiics 
wit hill parcnthes4*s, 

'I’he ftillowiii;: «iperatin;; voltage ami cur¬ 
rent readings are f^ir a rJt>-volt line, the 
vidunie cmitrol set at “niininiuni,” and no 
signal lK*ing r 4 ‘ceivc<L 

Filament ptMeiitial. all tnhes. 'J.T* volts. 
riat 4 ' potential tto cathode 4 ir filament 1 . 

VI, V2. V 4 , Vd. V7. VlO, 'JU> volts; V;5. 
TO volts; V.'j, liiMt volts: \’S, \'U. 4titt volts; 

VII, Ken*. IMatc current. VI. \*lu. ;; ma.: 
Vl», I..*! nui.; V:5, Vi». V7. o ma. : V4. 
mn,: V,“i, l, ma.; VS, Vh, 0 ma.; Vll, zero, 
thintnd-grid pt>t<'ntial iU* 4-alluMle 4u* tiJa- 
nient), VI, V2. V:;, V4, VS. Vll. Vlt». Vll. 
zero; V.l. 12 v<dts ; Vi*. V7. S volts. Sci‘«*4*n- 
grid (to cathode or filament 1 , VI. liK» volts; 
>’2, V4, VlO, ho v<d(s. ratlMuU' (t<4 lu'atcrt 
imt«*ntlal, Vl, V:i. Vl<t. 7 volts; V2, Itt 
Volts; V4, 8 volts; V.7, 12 volts; V(i, V7, 
11 volts; Vll, Ifi volts. 

The input signal pot(*ntinl f«ir the I.I‘\ 
amplilier is applied also to tiie A.V.r. ani- 
plifier tube dm* to the grills of Initli being 
4 -oiiple<I tog(*tlier by im*auK of ('.‘12. TiiO 
output <»f the l.F. amidifier V4 is applied 
pi sccond-<ielector V.'i throiigi) a sliarpl.v- 
tuned transformer I,F.T.2: lniwcver. tin* 
4 Uitinit «»f .\.V.l'. amplitier VHi is conph*d 
to A.V.C, tul»e Vll through a luMaully tuned 
unit 

.Vltlnutgli too much s»»h*«“tivity ubetul 4 if 
\'ll Is umlesirablc. situt* It intro<lun’s <*x- 
cessiv 4 * di.st<irii<in aini <iv«'rloa<l ns a station 
signal is tum*d in. still, a certain aiiioiint 


is css«*ntial ; otln‘i‘Wis«‘. tlie will be 

c;inse«l i4» fiitietitin by a hical station wlien 
it Is desired to turn* in a weaker station 
on an adjacent channel. 

Tin* voltage developed across r4*sist4u*s K4, 
K21. IC22. furnish cotitnd-grhl bias for Vl ; 
tlic «lr«ip across lU, K22, is tlic <tuit nil-grid 
bias for V2; ami llic <lrop ucn»ss K4, <‘on- 
tnd-grid bias for \*4. 

As till* drop In these resistors is due to 
tlie signal [lotentlal ai>plii*d to the .\.V.1\ 
tube and tills voltage is in turn de[ieinU*nt 
upon tlie bias of tin* K.l'.. first detertor, 
iiinl I.F. am 11 11 tier, an aiitninatie nriioii is 
obtained; greater voltage is applied to the 
K.F. and tirst-detei’tor than to tin* I.F. to 
prevent overloading of these IhIh-s dm* to 
a siroiig. iindesired ndjaeent carrier. 

'Pile litnlistorted power output of the 
K-7S is ral<*tl at Ifi to 2U walls, depending 
U[»ou the percentage of niodulatioti <»f the 
ineoiniiig signal ; eoiis(*iim*ntly. to eoinpen- 
satc for Variations In sound Intensity over 
tin* audio freijiiency band as the output Is 
vnri«*d within tbesi* limits the volniin* con¬ 
trol circuit Is arranged to produce substan¬ 
tially flat response between tin* range of 
‘i,7 and o.npu eyeles. 

The trap circuit A.l-MM. i'll tunes to 
ajjpro.vimately the middle of the A.F. re¬ 
sponse range and as the volume Is reduced 
to one point, it caus«>s gn-ater attenuation of 
the middle register tint 11 at either end. 
Krom this point to tiie miiiiiiuini position 
the volume control acts ns a potentlonicier 
amiss the trap circuit and reduces the vol¬ 
ume without changing the freiiueiicy re¬ 
sponse to any greater drgree. 

This I'oinplctes the iloscriptUm of the 
first half of the volume control ; tin* second, 
wliirh functions only ovrr tlio last 2h de¬ 
grees of the angular movement of the vol¬ 
ume control, is resistor ICl connected be¬ 
tween the ll.F. and first-deleetor cathodes 
and varies tiie overall sensitivity 

Ihisli-pull voltage amplifier \'(I-\*7 Is the 
ilrivcr stage for piisb-piish amplifier VS-Vfi. 

Cabinet resonance has been nullified by 
means of two side ebamiiers ; the Iniflle area 
Is large. 

To [u-event exeessive linm and noise, it Is 
essential tlial a good ground be coiuieeted 
to the yellow lead of the chassis; eoiisider- 


iilde liuiii also may be caused by iiisufflcleni 
twist in tile volume control leads, due to 
pick II]I by A.F.t'. 1. 

In localities remote from strong stations 
it ma.v be desirable to Inerease the A.^^i^ 
action to obtain better than lt)t) iiiv. sen¬ 
sitivity. This is accoiiit>lislied liy shorting 
out 111, as indieated by the dotted line, 
’■short.” 

'I'o ronllgn tlie cluissis, an mu put meter 
will be necessary. ('PIits may be a enrrent- 
squared galvanometer connected to the sec¬ 
ondary of T:1 in [dace of the iei»rodueer 
voiee eoil; ail 0-0 ma. meter in tlie plate 
supply lead to V2 ; or 11 low-range A.1‘. volt¬ 
meter across tin* rc[u*odncer voice coll.) 

.V “dummy*’ rd*-ty[»c lube having an oiicii 
heater circuit Is required to replace Vll; 
make certain tluit tlie dial pointer reads 
c.xuctly at the short line on the scale wlien 
the gang eondenscr plates are fully meshe<l. 
TIicii, align tlie cireiilts at 1,41)0 ke., with 
tlie volume control in the “maximum” 
posit i(»ti. 

I'olhiw this with tiie alignment procedure 
at dOO kc., tlu*n repent the procedure at 
1.400 ke. Vomleiiser ('4A, the 000 kc. trim¬ 
mer, is reached thicmgb a hole in the top 
4>f the chassis, ami about iialf-w'ay along 
a lliu* drawn from tlic tuning dial to tlic 
soek<*t of the first-detector. 

*Po a<ljust the I.F. <ir4*iiits, set the 
S4*rvice <»scillat4U‘ at 17o ke.. roi>lacc tin* 
regular typ<* .70 tiilw with the dummy 50, us 
prcvltuisly descrllMMl, eouide the oscillator 
to the <*ontrol-grid of the tirst-ih’tector, ami 
set tin* vidiinie control at “maxiinunr*; lul- 
jnst first I.I‘VP.2, then I.F.T.l. Kepcat the 
procc<liire. l^ooklng at the rear skirt of 
the cliassis. and rca<ling from left to right, 
the trinimei's of the I.F. transformers are 
arranged in tin* Odlowlng order: F8, 1*7, 
1*0. 1*5. Ti*mil mil piiiu-I IM is Inflow these 
adjustments. At the loft of 1*1 is the 
’*fid<*lity*’ swit<‘li, SW.t. 

It is a g<Mid [>lan after tiinklng the I.F. 
realignment adjustments to repeat the os- 
4‘illutor and H.F. adjustiiienis. 

Following is tin* etdor cmle of the power 
transformer: 1, biaek, ri**l tracer; 2, black- 
re<l: I*. n*tl ; 4, 5. ,v«*lbiw : d. K, bniwn; 7, 
br<i\vu-bla4‘k ; b, 11, bine; H), bliie-yellow; 
12, 14. green : 15. green-yellow. 


(s-rs M«r) 


f 0017 VF WT.QFF CQMT«0k 

54 C27 ! C?8^:,C9 V / .^(USOJ 54*5 



Schematic circiiit of the RCA Victor Model R-78 
receiver. The same circuit is used in the G.E. 
“Convention” Model J-125 set. All the tubes 
are of the new “super-phonic’* series. The 
power consumption of the set averages 110 
watts; and varies between 70 and 130 watts, 
depending upon the degree of output volume. 
The undistorted power output may reach 20 
watts during heavy passages in the program 
of a strong station. 
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RADIO SERVICE and 
THE ELECTRIC CODE 


The third of a series in which the 
need for proper radio installations 
is emphasized. 

By GUS JACOBSON 


I N a recently issued report of the Now 
York lloar<i of Fire Underwriters, the 
following excerpt may he of interest 
to radio Service Men, homo owners, or 
other unauthorized persons doing elec¬ 
trical wiring. “The records of proven 
electrical fires compiled by the Electrical 
lUireau of the New York Hoard of Fire 
Underwriters show that the losses for un¬ 
inspected and unapproved electrical de¬ 
vices. materials and wiring constitute 81 
percent of the total electrical losses.”—- 
J. C. Forsyth. Chief of the New York 
Underwriters Inspection Bureau. 

Chicago reports 650 electrical fires dur¬ 
ing 1931, Of these. W. A. .lackson, City 
Commissioner of Gas and Electricity re¬ 
ports that 400 occurred in residences and 
80 pn-vc7it of these xoere due to fault 
wirimj installed h)j home owners and 
other persons untrained in the methods 
of installing electric wires. 

Other figures compiled by insurance 
officials, electrical contractor associations, 
and power company inspectors through¬ 
out the country, with a few' insignificant 
exceptions, show similar trends. In all 
summaries, the majority of electrical fires 
are shown to have occurred in homes 
where comparatively small amounts of 
pow’er is consumed. The exceptions are 
several communities w'here electrical au¬ 
thorities do more than shake an admoni¬ 
tory finger at householders w'here viola¬ 
tions are discovered or wdiere a fire has 
caused enough loss of life to awaken a 
temporary public conscience. 

When a comparison is made betw’een 
the current used in the average single¬ 
family residence or apartment, and the 
large amounts of power used in factories, 
and the inverse ratio of electrical fires 
that seem to occur with those large 
amounts of power, the inevitable conclu¬ 
sion is that such fires are caused, not so 
much by the presence of heavy currents. 
as hi/ the manner of confining these cur¬ 
rents to their conductors and the prrvcfi- 
tion of ares near eomhustible material. 
This is well known in the electrical in¬ 
dustry, and the National Electrical Code 
devotes as much attention to the insula¬ 
tion and protection of current-carrying 
conductors as to the conductors them¬ 
selves. The false economy of using 250- 
watt sockets to operate 600-watt irons 


ha.s been proven time and again. The 
Association of Electragists, International, 
in 1931, inaugurated a campaign to bring 
the attention of landlords and small-home 
ow’iiers to the lack of sufficient conveni- 
(MicG outlets in homes. Figures from 
member electrical contractors have been 
provided, proving that the cost of replac¬ 
ing burned-out sockets, accidents happen¬ 
ing w'hile the light was off due to fuses 
blow'ing from overloaded materials giving 
way, and mechanic’s time lost travelling 
to and fro on these small blow'out jobs, 
average in three years, more than the 
cost of installing convenience outlets. 

Profits for the Service Man 

The intelligent radio man should use 
these facts as a means of adding to his 
income. That nearly all this unapproved 
wiring takes the form of extensions from 
electric light fixtures is self evident for 
all pow'er companies require that certifi¬ 
cates from local insurance authorities and 
municipal electrical bureaus be registered 
with them before permitting current to 
be turned on. 

When a Service Man is called in to in¬ 
stall or repair a receiver and finds one of 
these scrap telephone or bell w’ire ex¬ 
tensions. he can become a salesman of 
safety and explain the menace contained 
ill this type of electrical installation. To 
a woman, what argument is more potent 
than that offered hy the fact that 286 
children, aged six and under, have per¬ 
ished in fires of proven electrical origin 
w'ithin a radius of tw’enty-five miles of 
Manhattan during 1931 ? And 81 peveent 
of these fires leere due to uninspected 
and unapproved devices, materials, and 
teiring. 

Every radio Service Man has found 
that, after solving a baffling case of 
trouble (especially after others have 
failed or the owner has become involved 
in a hopeless mess after attempting to 
repair a receiver himself) radio set own¬ 
ers are apt to place confidence in every 
statement the Service Man makes. A 
time like this is an opportunity for the 
radio Service Man to bring out his array 
of facts regarding unapproved w'iriiig and 
to sell the set ow ner the idea of electrical 
safety. 

Even householders who do not care to 



Radio installations may come and go but the 
good ones remain forever. This is well illus¬ 
trated by the sketches above. The upper one 
shows how '‘the well-dressed installation will 
look,“ and the one below, how it will “not look.” 

go to the bother of having outlets in¬ 
stalled at that particular time, may be 
so persuaded by the radio man’s conversa¬ 
tion that he will have such receptacles 
installed when the house or apartment is 
being painted. If contact is maintained 
w’ith such a householder, as for example 
by means of free tube tests, this job 
should go to the Service Man or the elec¬ 
trical contractor he is associated with. 

In communities where licenses are re- 
(luired, or where Service Men have not 
been trained in methods of installing 
receptacles, radio men will save them¬ 
selves plenty of grief if they contact 
electrical contractors and turn all pos¬ 
sible jobs over to them, on a commission 
basis. 

There is little reason wdiy Service Men 9 
cannot utilize their continual contact with 
set owners to permit them to sell these 
latter electrical appliances, or any other 
merchandise they can obtain through 
regular w‘holesale channels. In a number 
of cases where radio service organiza¬ 
tions are also electrical contractors. Serv¬ 
ice Men carry catalogues of standard elec¬ 
trical appliances with them in their cars 
and are able to quote prices and to give 
specifications of any particular type the 
set owner expresses an interest in. 

(Continued on page 116) 
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AN AMATEUR’S S.-W. RECEIVER 

The "A. C. Portable Pentode" described in the September, 

1931 issue of this magazine has created such enthusiasm that 
we are pleased to present this short-wave version. 

By WM. H. HENTON 




h 


T he Pentode Portable receiver de¬ 
scribed in tlie Sei)teniber, 1931 issue 
of Radio-Cuakt has worked to such 
perfection that the writer was tempt¬ 
ed to build a short-wave receiver using 
the same general idea of construction as 
described in the article referred to. Hav¬ 
ing built and operated the new receiver, 
and securing results that equal that ob¬ 
tained on the broadcast set. I am passing 
the dope along to others who may be in¬ 
terested. 

The schematic circuit of the set is 
shown below. It has hut two controls; 
the tuning condenser C2 and the oscilla¬ 
tion control R2. 

Construction 

A metal case, preferably of aluminum, 
is cut to fit in the ease to be used. The 
writer used an l.C.A. Insuline Midget 
Companion carrying case, the size of 
which is 6 ^x 71 / 2 x 10 % inches. Although 
any box of suitable size may be used, an 
old Victrola box would be suitable. The 
purpose of the metal box is, of course, to 
serve as a shield, therefore avoiding body- 
capacity effects which are very annoying 
on the higher frequencies. 

All coils are of the tube-base type. Se¬ 
cure an old tube base and drill four holes; 
one directly over the plate prong, one I 4 
inch higher over the F prong, one Vk inch 
above the latter over the F— prong, and 
the last one at the end of the winding 
over the “grid” prong. Complete data for 
the coils are given in the list of parts. 

In order that all those who build this 
short-wave portable receiver may secure 
the best results possible, several precau¬ 
tions must be taken. 

First, the receiver must be capable of 
oscillating or no results will he secured. 
If all the connections have been properly 
made and the set still refuses to oscillate, 
the trouble may be due to some or all of 
the following: 

1. Antenna condenser set wrong. 

2. Low filament voltage. 

3. Tickler coil connections reversed. 

4. Tickler coil spaced too far from the 
plate coil. 

r». Insufficient turns on the tickler. 

6 . The tube used is a poor oscillator. 
This latter trouble rarely happens as 
long as the tube is good, but may fool you 
sometime. 


List of Parts 

Referring to the circuit diagram, the 
jmrts have the following values: 

Cl Pilot type J5 5-plate midget condenser; 
C2 Cardwell type 13 5-plate receiving con¬ 
denser; 

C3 Aerovox .0001-mf. condenser; 

C4 Aerovox .0002-mf. condenser; 

C5A Aerovox .5-mf. bypass condenser; 

C 6 A Aerovox .Ol-nif. conden.ser; 

C5 Flechtheim 2 mf. filter condenser; 

C 6 , C7. C 8 Aerovox 4 mf. electrolytic con¬ 
densers*; 

C9 Aerovox 1. mf. filter condenser; 

R.F.C. Hammarlund 85-nihy. choke; 

R1 9 megohms; 

R2 Centralab 0-75.000-ohm variable re¬ 
sistor; 

R3, R4 Electrad 12.000-ohm resistors; 

R5 Electrad 5.000-ohm resistor; 

R 6 lOO.OOO-ohm resistor; 

R7 Lynch Vo-megohm resistor; 

R 8 Lynch 400-ohm bias resistor; 

VI. V2 NaAld UY-type socket; 

V3. V4 NaAld UX-type socket; 

PT. Earl power transformer. 

The coils necessary for the various 
bands are as follows: 

For the 85-meter band; LI, 26 turns No. 
26 n.C.C. wire; L2, 12 turns No. 26 
D.C.C. wire. Both coils are wound in 
the same direction—clockwise, as de¬ 
scribed in the text. 

For the 40-meter band; LI, 13 turns No. 
26 D.C.C. wire; L2. 8 turns of No. 26 
D.C.C. wire. Both coils are wound in the 
same direction as described in the text. 

For the 160 meter and police bands; 
LI. 63 turns of No. 26 D.C.C. wire; L 2 , 
30 turns of No. 26 D.C.C. wire. Both coils 
are wound in the same direction as de¬ 
scribed in the text. 


The above brief description should be 
sufficient for most set builders. Because 
it is housed in a carrying case, it is easy 
to handle and therefore easy to transport 
from one place to another; for this rea¬ 
son it is called a portable receiver. The 
appearance of the set is exactly the same 
as the “A.C. Portable Pentode” described 
in the September 1931 issue of this maga¬ 
zine. and the reader is referred to it for 
reference as to the general procedure to 
follow. 

It might be well to state that the tun¬ 
ing condenser Cl, while it is shown vari¬ 
able, is set once for best response, oscilla¬ 
tion control, etc., and left alone; although 
its adjustment may have to be changed, 
in some localities when changing from 
one band to another. 

After winding the coils as per the speci¬ 
fications given previously, the four wires 
resulting therefrom are connected to the 
tube-base prongs in the manner shown 
in the diagram below. For instance, re¬ 
ferring to the diagram, it will be seen 
that the two ends of the tickler coil are 
marked “F-J-” and “P,” signifying that 
that end of the winding marked “P” con¬ 
nects to the “P” prong of the tube base 
upon which the coil is mounted; the 
same reasoning applies to the remainder 
of the coil. Care should be taken, how¬ 
ever. that the socket into which the coil 
plugs is connected up in accordance with 
the markings shown. 

To construct the choke at home, wind 
(jumble wound) 800 turns of No. 36 
S.S.E. wire on a form (which may be a 
dowel stick) one-half inch in diameter 
and cut to a length of approximately one 
inch. Thus, an efficient R.F. choke may 
be made. 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters Private Laboratories 


PRIZE AWARD 

SIMPLIFIED SHORT-WAVE 
INDUCTANCE 
By Russell Johnson 

XPERIMKNTING around with my ra¬ 
dio set, 1 made the interesting dis¬ 
covery that I could control a number of 
short-wave coils of the standard plug-in 
type hy wcon« o/ a single 4-po/r’ smitch, 
simply by connecting each of the pri¬ 
maries in parallel as indicated in the dia¬ 
gram, Fig.l. 


HOW TO MAKE A CHEAP 
“B” UNIT 
By D. E. Black 

F or an experimenter who wishes to 
make all of his own ecpiipment, the 
author offers the following description of 
a simple “B” voltage supply-unit which 
may be built from parts borrowed from 
a “Lizzie.” 

Referring to Fig. 2, transformer T1 
and filter chokes CH, may be made from 
the spark coils of model “T” Fords. 

The first step is to take out the tar 
compound of a “Ford” spark coil and re¬ 
move the windings. The length and di¬ 
ameter of the core is such that it will 
accommodate the new' secondaries of 
16,000 turns of No. 33 D.C.C» wire, center- 
tapped. As indicated in Fig. 2, consid¬ 
erable filtration is required; chokes CH. 
may be spark coil secondaries. This little 
“B” supply unit will work very nicely in 
conjunction with small automotive re¬ 
ceivers. 


$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio 
hints and experimental short-cuts. “Radio- 
Craft” will pay $5.00 for the best one sub¬ 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of “Radio- 
Craft” and their decisions are final. No un¬ 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of “Radio- 
Craft” and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o “ Radio-Craft/' Park 

Place, New York City. 



RAISING THE A. C. LINE 
POTENTIAL 


Fig. A 

Here Is a job for the treasure finderl 


By R. Foltz 


W/ISHING to make a simple “B” elimi- 
nator which, without the use of a 
high voltage winding, would deliver 
about 150 volts at about 9 to 10 ma., the 
writer constructed the unit illustrated in 
Fig. 3. The increased voltage was ob- 



Fig, 1 

This four-pole switch does the trick. 


tained through the use of the auto-trans- 
former principle of connection, center¬ 
tapping the primary of a filament trans¬ 
former as shown. 

Constructional details for such a trans¬ 
former are as follows: Primary, 600 turns 
of No, 30 enameled wire tapped at 400 
turns; secondary, 36 turn.s, tapped at 18 
(in lieu of this tap a center-tapped re¬ 



sistor may be used). The core has a 
cross-section of three-quarters of an inch 
and was obtained from a burnt-out trans¬ 
former. 


“CHECKING UP” OLD TUBES 
By Mark Hacker 

L ook your tubes over and if yon find 
some as described in this article, re¬ 
place them and revive your old set. 

In the illustration. Fig. A, are shown 
two type '24 screen gi'id tubes. In one 
tube, left. Fig. A, appears at the top a 
definite metallic deposit under and around 
the grid cap. the connection to the con¬ 
trol grid—the heart of the tube. The 
other tube, at B, shows no such deposit. 
Both test “good” on a tube checker such 
as is found in stores, and there is 
trouble! 

Practically all test instruments (out¬ 
side of the radio laboratory) check only 
the static condition of a tube; which 
means that while on such an instrument 
both tubes test the same, on a dynamic 
test (the duplicate of conditions under 
w hich the tubes would be operated if they 
were placed in a radio set), they would 
show a great discrepancy. 

The tube at A. with the metallic de¬ 
posit in the top, has suffered quite a 
change in in-built characteristics. This 
deposit is the condensation of metallic 
vapor from the filament and other hot 
portions of the tube, and is usually pres¬ 
ent only when the tube has had quiti 
some use. 

This metallic layer, due to its being 
around the control grid wire that goes to 
the cap, is connected to the control grid. 
This extra surface of metal changes the 
responsiveness of the tube considerably; 
also, being in the grid circuit it changes 
the tuning of the receiver. Since any 
abnormal change in the tuned circuit of 
a receiver is deleterious to its operation, 
a set in which is included one or more 
tubes of the type exemplified by A cannot 
function correctly. 



Fig. 3 

Here's another way to raise that line voltage. 
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THE A.C. PORTABLE PENTODE 
ON SHORT WAVES 

Eilitor. Rai)I()-Ciukt: 

In the Septeniber issue of Haoio-Crakt 
you published the diagram and data for 
the * A.C. Pentode Portable’* receiver de¬ 
signed for the broadcast band. Being 
tired of buying batteries for my short¬ 
wave receiver. I used your hookup for the 
20 , 40 and 80 meter bands and built the 
set as per your data with the following 
exceptions: Instead of using the speaker 
field for a choke. I used two 30 henry 
chokes; and instead of the output trans- 
fornier specified. I used a type *45 push- 
pull transfonneix all of the primary being 
used instead of just half. In other words, 
the center tap of the primary is not used 
at all. U.R.L. coils and bases were used 
and an old S.L.F, tuning condenser de¬ 
signed for the broadcast band was torn 
apart and all of the rotor plates and all 
but two of the stator plates were removed. 
One new rotor plate was cut from sheet 
brass and double spaced between the two 
stator plates that were left. This ar¬ 
rangement gives excellent band spreading 
of the *’ham” frequencies. Headphones 
are uncomfortable because of the enor¬ 
mous volume. When a metal panel is 
used as a shield, hand capacity effects 
are negligible. We have tried most of 
the common tube combinations but have 
found that the ’24 and *47 layout gives 
best results. 

I have not missed a single issue of 
Radio-Ckakt for the past three years; 
they are indexed, and the indices are kept 
in a loose-leaf binder so that the whole 
stack need not be gone over if an article 
two years old must be found. 

Hoping that this may be of use to some 
other fellow. I am 

J. B. Smith, W5AXR. 

216 Stephenson Aue., 

Harrison, Ark. 

(We have received a number of con¬ 
gratulations on the use of this receiver 
in the broadcast band. Now, let’s see how 
big a record we can pile up on the S.W. 
band.— Editor.) 


A SINGLE CIRCUIT AUTO 
RECEIVER 

Editor, Raiuo-Ckakt: 

If you have never tried a single-circuit 
regenerative set in an automobile, you 
might be surprised at the results obtained 
under good conditions. I am not advo¬ 
cating it as a substitute for a standard 
auto radio, but in my case I often sleep 


IMPORTANT NOTICE 

In the interest of those readers who do not 
tike to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be¬ 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, nor is it necessary to 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon Is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least—the postage for a 
postal card is only Ic whereas a letter costs 
2c and will soon perhaps cost 3c if Congress 
raises the first-class postal rate. 

Read the advertisements and then turn to the 
page containing the special postal cards. De¬ 
tach, fill out and mail the card of the adver¬ 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card todayl Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 



The "latest" advances in auto-radio design 


in my car at night away from home, and 
I use a one-tube set with headphones to 
hear my bedtime story. 

Stations up and down the Raeiflo coast 
can be heard (luite plainly. With an audio 
tube added, it undoubtedly could be used 
to listen to local stations while riding, as 
instrumental music could be heard above 
the noise in my car (which is not a late 
model) from powerful stations 50 miles 


away. The accompanying sketch clearly 
shows the mode of connection. 

The set is of the conventional type 
assembled in a strong oak box, A type 
*30 tube is used with one dry cell for fila¬ 
ment voltage; in this manner its opera¬ 
tion is entirely independent of the con¬ 
dition of the car battery. The coil is a 
Birnhach 3-circuit tuner with the antenna 
connected to the top of the secondary and 
the primary not being used at all. The 
antenna I am now using is a piece of 
chicken netting about 2 feet wide and 4 
feet long. The set is grounded to the 
frame of the car. 

H, A. Hahui.s, 

932 Clark St„ 
Santa Itosa, Calif. 


THESE TUBE VOLTAGES 

Editor, Uadio-Cuakt: 

From data sheets published by you, I 
note that operating voltages of the *35 
tube vary greatly with different manufac¬ 
turers. Some specifications call for 22.5 
volts on the plate, others as low as 160. 
Also, screen-grid voltage, grid bias voltage 
and plate current show great variations. 

I believe that a number of readers who. 
like myself, are not so well grounded in 
radio theory, would appreciate an article 
on this subject. Could you publish one 
in the near future? Have learned quite 
a bit about radio from R.vdio-Crakt, 
Wii.i.iAM J. Ryan. 

1053 Bryant Avc., 

2^ew York City. 

\ It is very difficult to write an article 
covering this subject. The same reason 
ing applies in the design of radio sets as 
would apply, for instance, in the design 
of automobiles. One manufacturer of a 
car might use one type of bearing and 
another manufacturer making the same 
class of car will use an entirely different 
bearing for exactly the same purpose. 
The reason seems to be a matter of opin¬ 
ion. While the rated voltages should be 
adhered to at all times, nevertheless, oc¬ 
casions arise where this condition would 
complicate design. For instance, the 
rated plate voltage of a certain tube may 
lie 250 but when used in a resistance- 
coupled amplifier, an actual “B” voltage 
of approximately 750 may be required in 
order that the rated voltage of 250 be 
applied between plate and filament of 
the tube. In all probability tlie “B” volt¬ 
age supiilied in all cases cited are the 
same although the actual plate voltage 
on the tube itself varies with different 
designs.— Editor.) 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked *Tor Publication,** to avoid 
misunderstanding. 


READRITE 550 OSCILLATOR 

Mr. Will, II. Murshiiian, WiishinKton, Pa. 

(Q.) I am not a suhstrlhor to yoiii* iiuiKa- 
zino. but 1 buy it ovory month on the iiews- 
(;tand. 

In till' May. 11KI2 issiu* yon have an article 
on the Read rite iVd) serviei' oseiUator. but 
values ftn- the lairts were not Kiven. Is this 
infonaation now available? 

(A,) KolIowlnK are <luta reeeiitI.V release<l 
by the Rea<1 rite Meter Works, In eonneetion 
with this si’rvlee Insirunieiit. 

The rapacity of the brmideast and int. tiin- 
iuK condenser is .0(MCi-inf. ; l.F. loadiiiK con¬ 
denser. .OOO.Vnif. ; Krid comleiiser, .UOl-mf.; 
feedback condenser. .001- t>r .OOJ-inf. The 
value of R1 is O.I- to 1. uk'k-, <b‘pcnding uptui 
the tone d<*sii*ed- The broadcast coil f<n*iii is 
in. In dia. and contains 100 turns of No. 
24 wliv. center-tapped; the I.F. tniiliiK coll 
is 1in. ill diameter luul contains 4s,“i turns 
of No. :i4 wire, cenler-tappcd: the value of 
the R.F. choke is iiihy.: the pickup coil 
contains l.’» turns of No. .'14 wire wound ’4-in. 
from the jjrld end of the I.F. tiiiiiii}^ coil. 


HARRISON & GREEN’S 
^ANALYZER AND TOOL KIT" 

Mr. Walter K. Tandor, riiibuqiie. la. 

(Q.) Ill connection with the article, •■An¬ 
alyzer and Tik>1 Kit,** hy 11. Harrison and W. 
tirwn, in the .April, loai issue of H.\nio-t*UA>-r. 
It 8<*ems inipossihle in some instances to obtain 
correct readings: in others, the meti*r reads 
backwards. What can he the trouble? 

(A.) The circuit as it appeared in R.\uio- 


i’a.xpr was at fault. The authors have cheeked 
the «*orn*ctotl one we r<*producc in FIk. Q.1155; 
at A is shown n ehanKc in the panel lettering. 


MOTOR MAJESTIC RECEIVER 
MODEL 110 CHASSIS 

nOfi) Mr. Karl Wegund, Tulsa, Okla. 

M^. I What s<*rvic<- data is then* available 
ill connection with the automotive radio set 
Majesllc? 


(A.) In FiK- Q.IOd Is .hIi<»\vu the schematic 
circuit of the Model 110 chassis which is in¬ 
corporated ill the (irlK>^hy-Grunow "Motor Ma¬ 
jestic** car radio set. 

Resistor Id, manual volume control, has a 
value <»f O. I-uieK.: R*~. IR>* R4, 0.2-meK.; Ih*). 
Rd. .“lO.noo ohms; R7. ToO ohms; R.s, oO ohms; 
R9, RlO, 0.1-meg.; Rll, 800 ohms. 

Condensers Cl, C2. C2. tuiihiK units. 410 
ininr. ; t’4. (’;*>. CO. band eonipensutiiig <'on- 
if'oHtitiued «« //«</<• 1141 




Fig. Q.166. 

Schqmatlc circuit of the “Mo¬ 
tor Mejettic** Model 110 auto¬ 
motive radio receiver. A 
feature of this particular 
model is the exceptionally 
good tone quality. This is 
made possible by the use of 
push-pull pentodes, which per¬ 
mit circuit design to obtain 
good bass reproduction with¬ 
out too great sacrifice of the 
high notes. Grid bias Is ob¬ 
tained by means of resistors. 
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BOOK REVIEW 

**Thc LiatcnrfH Offi* ini Rmlio )HiMisliril 

hy AJl-ATiii‘ri<*aTi SiTvna*. .’►707 Xortli Tljirk 
StnM't. riiirjipi. III.: ‘5<» X lO 

inriios. priro L’.'c. 

M’his Is ii MTV Iiamly n'fiTonco hook for 
both the hri»ji<h‘:ist listioior afol the short-wav*’ 
ox|MTiin<‘iitiT. It lists all tin' hn*a<lrastiii;i 
stations in tlio I'liitiM) Stati’s, ramnla. t'nlm 
aiul tiio oth<‘r prinripai nnintrii-s of tin- woihl, 
aiii) also siiort-wavr hnanlcastin;; statiinis ami 
pcHiio ainl aircraft stations. T\vi> very useful 
ra<Iio tinio maps <if the i’nit4*(l States and iif 
the whoh' worhl are irndiah'^l, 'Pin* lists of 
call lettiTS are artnnu'e4l in sncli a tnaiiner 
that the ns^T 4if the In^ can record his dial 
S4‘ttiii;:s diri'ctly tni the pa;res. 


liMftrntlain o/ Trirrisinn- i*nt‘t J. The tirst 
hook of tln‘ National Ka<lio Institute series on 
t 4 >levisii»ii is (h'Vofed ti» an int riHlnctimi of 
tile snhjeit. The f Hilda men ta 1 t 4 -rnis <»f teh- 
vision are defined, ami tin* function of scaniiiim 
cxplaim’ii. A iintiiher of dlfT^'i'ent scannitm 
nietlio4i.s are illustrat4>d and r4'C4-nt t4‘h*visi4»n 
invi'iitions sindi as 4 ’ol 4 irvisi 4 in ami noctovision 
are di>S 4 Tih 4 *<) ;;4*nerally. In 4*oniimni with all 
tli 4 * otlnT ho 4 »ks of till* N. K. I. serit's. tin* last 
pain* is (ievoti’d to a S 4 *ri 4 *s of t4*st ipn'sfions 
Iiy means 4 >f \vhi 4 ‘li tin* rea4h‘r 4ir stii4l4*nt <’an 
tl 4 *t 4 *rmine tmw nntcli In* has h*arned. 

Hnsvnt iitla uf Tvlwisiutt ~i*nrt //. 'Pin* jo*- 
<11 liar fn*4|n4*ncy r4‘(|nin*ni4*nts f4ir sU4-4*e8sfnl 
ti'levisioii t ransmissi4ni are ti‘4*at4*d tlioroiitfhly 
ainl at h*nt;tli in tliis Imok. 'Pin* prohli*m 4if 
adaptin;; tin* alhovahh* fr4*<|ii4*mi4*s with a 
iiiaxininm 4if 4*flri*4-tivi‘n4*ss is 4lis4‘nss4*4l. as Is 
tin* ns<* <if tin* plnn4M*le4-tri4* 4*ell am] tin* neon 
tniM*. The last f4*\v jniffes are <!4*vide4l to a 
<h*s<ript i4»n of el4>iii4'ntary 4*atli4Ml4*-ray tnlio 
4iperati4m. 

Sin<’e th4* S4*i4*nc<’ 4if j»ptics plays an 
4*xtrcmel.v iiipn^rtiint part in t4*levision, tills 
Knhje<t i.s tr4*ated at h'liL'th. atni parti4*iilar 
eniphas4*s an* ;;iv4*n t4» those i>hen4nin*na that 
linve a <Hrect r4*lati4ni to t4*l4*vlsi4)n prohh'iiis. 
Annmu the matters <|{s(‘nss4*fl are tin* meaning; 
44f liirht. tin* pr4>p4Tti4*s 4>f li;:ht waV4*s. tin* 
r4>ll4*4'ti4>n and refnn-tion 4*f U;;ht. tin* inensnri*- 
nn*nt of lltflit iiitenslti«*.H anti the pr4ip4*rti4*s of 
varl4nis <‘4d4>rs. 

tiVomcfr/c Optics —'J'his h«okh*t is an ex- 
t4*nsi4ui 4if tin* pn*4M’4liii;r otn* and is inten4led 
to 4‘oinplet4* tin* stn4h*iit’s kiniwh'il^ro 4»f optii's 
as ajiptied to t 4 *levision art. The snlije<-ts Ii4*n* 
iMinsidf'n'd are lln* aethm 4>f li^lit on plain amt 
spInTh'ul mirriir.s. prisms. h‘ns 4 *s amt tin* iin- 
fnirtaiit pro|i4*rtl4*s of polarizeil li^lit. The 
K 4 *rr i'flfect. which ha.s )M‘ 4 -n nnnle use 4 if hy 
Kara ions and Ah*xainkTS 4 »n. I.s expla i 114 * 4 ! in 
Very 4*l4*ar lauirna^e. 

AppUcti Opt its 'Pin* thlr 4 ! ainl last lomk on 
(iptii-s 4!4‘als with the aiiplicathni 4»f tin* previ- 
4ins h*ss4>ns to Hn4’Ii pra4*ti4‘al instrunn*nts as 
tin* 4*aiiiera. the nndi 4 ni-pi 4 t 111 * 4 * proji*4*ti»r ainl 
S 4 niml film recorfh'rs ami pr 4 »j 4 ’ 4 *tors. Vari 4 nis 
t 4 *l 4 *visl 4 m .systems iiivolviii;; the use of lenses 
a 1*4* 4li‘S4T!i>ed. 

Tcirrision Quality Ifctfuircwcnts —Tills li*sS 4 )n 
jt; 4 M's Into d4*tai1 on tin* snl>je4*t 4 >f tin* pii-tnn* 
el4*nn*nts neeessnr.v to ;ro4nl teh'visiini traiis- 
missi 4 ni. The ithnnlnatioii 4 if the stThj 4 * 4 *t t 44 
Im* S 4 ann 4 ’ 4 l. ami the 4*4«4perati4»n 4 if the eye in 
h*mHn;; p4»rsi.st4*n<M* of vl.si4in. l4*ml in this Inmk 
t4i a illscnsshm 4 if thi* 4*h*4*trlcal pr4ihl4*itis 4>f 
t4*levisi4Mi fitr the faithful repr4nhictioii of the 

iitiai;4>. 

Spnchrnnizfition uiitl Fruminfi — Tin* rl^iil 
in*4*4\ssiti4*s f4ir syii<dir4inism I> 4 *tW 4 'en the scan- 
niin; discs at hotli the traiismittiip; ami rt'- 
CM'ivinj; emls is 4111 iIi 114 * 4 ] in this Innik. as are 
tin* nvailnhle metinnis f 4 ir iiininteiiatn’e 4 >f this 
<•41114lit ion. Vnri 4 ms tyjies 4 if syrn'liriimiiis 
niot 4 irs :ir 4 * ih*scrih 4 * 4 l. S]u* 4 *iai att 4 niti 4 in Is 
jjlven to s.vnoiironizin;; ninl framing tr4inhh*s. 
siH-li as tin* ai)p4*aram*e of netrativi*. ^rimst ami 
inverted iinai;es. 

Trlrphotof/ntphp nut! Fncsimilr Tronsmissittn 
—As teh*plnit 4 iuraph> nmt fa 4 *siin!h* transmis¬ 
sion l>enr a cl4iS4» r4*lati<inship t 4 i tel4*visi4in. tliey 
are dealt with at h*n;;th In this hoiik t 4 > <’om- 

plete the C4lu<*ati4»ii of tin* t4*l4*vis|4in stnd4*iit. 

Data are driven 4 in the c<hIc 41. mo 4 lnlated. tlot- 
nnd-dasli. an 4 l ph 4 >t 4 t-rndi 4 i systems. The i!lus¬ 
trations in this iMKik are iinusually 4 *onMd 4 *te 
an<l inter<*stin;;. 

( f'oi\tinuc<I on pope 114) 



— W I T Ai - 

URGE DYNAMIC 
-SPEAKER- 


Holland, Gekmany, 
France, Itai.y, South America, 
Australia, Hawaii, Japan 


Tln.M. M*iwitioii.d new Mid\\<i«.t, Ml.-WOlM li. .M.I.-W.WE 
l.'i to r>r»0 fiutir M*t.. him;; \rui the WliOlh \\4|R|I) rif 
radhi* MlHKl-U \\F ;pid M.irid ml \\,i\e hoMdr.i’^t- not 
onh from I station^, cinst to coast, hut from mativ 
foretirn <4imitrii>. r!in,i4l<i, Mexico, (hihi, lluw.iii. <oiiie 
in Ilk I- l<u*al.<. Scor4»*« of lett4*rs on file m our office show 
that Mld\>4*'‘t n-eis ,m* r4*;;iilarly 4*Mjoyiti^ )iro;;riiins from 
all over the World. 


30 DAYS TRIAL 

—ir <*(’—111 yonr own iiome. 
that’s the Midwest way. 


•Select the Midwest you 
\v;;nt tmi tr\ it .SO 4 la\- 
Sat isfru t loii or ii«« side . . . 


11-TUBE Tel* 


Gets Germany, Italy, France 

“Mart'll 2 iid, I pickt'd up CJcrniany. France and Italy. On 
the fotlowins: day, I ^ot Home a^atri and heard all the 
tiiiisie from the Ktiyai Op 4 *ra lloiist*.*’ A. Miix'Diii. 7122 
Pascliall .\ve.. IMiiladelphia, Pa. 



Holds VK2ME 
Two Hours 

“I heard VK 2 MK, 
Australia, tliis mom- 
im; and lieltl tliem for 
o<er two Innirs.” K. 
Applehaum, 3.14 Johii- 
84)11 Avenut*, Newark, 
N. J. 


RF.AL ATTOMATIC VOI.L'MK CONTROL, BAL* 
ANCKI) .SIPKR-IIKTKUODYNK t NIT, I‘IN¬ 
DOT .SKl.KCrn ITY, LAltOK .SIZK Kl.KCTKO- 
DYNA.M1C SI'KAKKH that n*produces voice 
ur til ns it* whlniut tlktiirtion. Tlit* K 4 *a>oirH out- 
staiiditcj nulio sen-nation. And 
you hny ii 4 lir(*ct from the Mitl- 
west factory at a po.-^itlve saving 
of to .'■> 0 %, 30 days free 

trial—^aml easy ]ijiytncnts if 3 *ou 
wisli. CiHipon iirings full detaiU 
—mail it NOW! 


TERMS 

as low as 

♦S'"* DOWN 


Converter 

Converts any A-C. set of 
a4i4*ipiate S4*iiKjtivity into 
a short-wav** r(*<*4*iv4*r for 
reception of U. S. and ftir- 
eii;n sliort-wavt* hr«iid<';ist.‘?, 
a i r p I a 114 * eonversat ions, 
ships at sea. Only ^l<».7,'i 
completely assemhleti, 
('oiiptni iiriiigs full details. 
Mail it now! 


A I R G E L L 

BATTERY 

8-Tube Sets 

For Iiom 4 *s without 4'l4-etrielty. Ania^.- 
imr tww .MRCKLL Battery d4)4*« away 
with all hattiT}* troubles. Never neefis 
r4*eharginir. Brines tin* jovs of ra<ii4» 
to any luime. x-tiit*e battery chassis 
C4»mpletely assomhietl with speaker 
I141W only $10.95. 


Buy Direct From Factory—Save Up to 50% 

F.v»*r>* Alidw**^! s4*t is fully assi'iuhh'd, tlioroiiglil.v t4*»teil. conies t4> you 
r<*a4ly to pliiir in, anil is hack4d hy an absolute satisfaction. 

The big, new .Midwest <‘atal<^ shows setisafiomd iian;.nn8 in 1 and 15 
tube ALh-Wi)Kl,h. ALl.-WAVK Ciimhinations. 9 and 11 tube .'^«pcr Hi-ts., 
44ube Short Wave Converter and new AIKCKLL B.\TTKUY sets. Oct all tbe 
facts iM'fon* you bnj 4 mdio of jtu kind Mail 4 -oiipoii now L 

MIDWEST RADIO CORP. 

Dept. 91 CINCINNATI. 0 . 


Sign andMatl!-W\ii\ 



MinWEST RADIO epRP.. f 7 Send me special | 
Dept, “le Cincinnati. Ohio. user aoents proposition. 
WtthoiU nhlleatlon send me yoiir new 19.'12 eatatoi; 

• and romplete ilelalis of 1.1 and L'i-tuhe A 11 -World. 

I A It-Wave ('umhinatlons. 4 -Hil»e i'enverter. 0 and 1 | tube Sirp 4 >r- 
5 Hf'terodynes. low fartor>‘ prices, ea^y tern* and liberal 30 -dav 
[ free trial olTer. 

I 


Name 


I 

I Address 
1 Town.... 


State. 
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Now 

HANDY KITS 

No two ranges alike 

l-Walt KH 



'T'HE fint of lh«»e kit* contains 20 Resistors; 
^ the second 20» and the third 10. Complete 
data goes with them showing how to obtain 
thousands of ranges from these units—also the 
proper biasing of tubes. See your jobber or 
write direct. 

Remember, with either of the ^ 20>unit Kits, we 
send the famous I.R.C. Resistor Replacement 
Guide and Color Code Chart free. 


INTERNATIONAL RESISTANCE CO. 
Philadelphia, Pa. Toronto, Can. 



RESISTORS 


f Headquarters 

or Testing Equipment 

WESTON. iEWELL. SUPREME. HICKOK. DAYRAD, 
AND READRITE. WE HAVE THE LARGEST STOCK 
IN NEW YORK AND INVITE YOUR INSPECTION. 
Wt have all parts for the OHM-OUTPUT METER 
Described in this issue. 


$17 


.50 

Net 


Complete Parts—Includinfl Meter 
Drilled and Engraved Panel 

1 spe< lal I Hal fi»r Wfsion Meter .45 

1 \Ve.<lon. No UUl. Mia. Meter . 7.35 

1 Tuuiex Heellfler. vllli fiiart . 2.95 

1 lUsl. :i x.s t; K .suitch . 1.70 

Van Hhuiits. .MK ea. 1.76 

1 hyneli, toiMi-ohiii lies. 18 

1 L)iieh. lies.18 

1 Lynch. iM.MOO-iihtn Kr<.18 

1 Lvneh. Inil.iMiii-ohin Kes.18 

1 Kleetratl. I{1-*JT«: Var. lies.55 

1 Knoll .10 

1 t’liini'lut. Ileji.. 5M-«lirii .10 

4 Imeniaiion:il. Tip .lui-ks .40 

1 lliikelile Panel. IirlMeil A Kiiitr... 1.85 

1 Itlue Print .15 

lniii\l«l«al Piirts Tntal . $18.08 

Due to the Cast at Packing. Na Orders Can Be 
Accepted far Less Than $3.00. 

Hetwslt .Must Arctimnatjy .Ml P.O.!>. Onlers. 
MR. JACK GRAND IS CONNECTED WITH THIS 
ORGANIZATION FDR YOUR ASSISTANCE. 


SUN RADIO CD. 

E4 VE5EY ST. N.T. 


AN A. C.—D. C. PORTABLE RECEIVER 

(f’o)tfinun/ from puf/c To) 


panel lahl away in a dry pliuo for nhoul fliree 
iiours. A poat of lliiri .sliolliic may thou he 
applied and uIIowhmI to stand f<»r ahout six 
hours. When the shellac has IxTome then- 
iiii;;hly hanleiied the surface should hr nihhed 
down with fine s.indpuper, after whleh a coat 
of fund I lire wax iiuiy he iipplieil with very 
attractive results, or a .secoiul c-oat of slielhir 
followed hy a coat of lemon oil will make a 
idee tiidsh. A plei-e of speaker cloth should 
tM‘ ;:lue<l to the haek of the panel, over the 
lar;;e hole iiiteiuled for the spetiker op^'idii;:. 

The Chassis 

'rile chassis il lust rat <•<! in F'iir. *» is matic 
from 1/Hhinch sheet alumiiuiiu. with hut a 
siu;:le Isuid, which is <lowiiward. ami locatcil 
aloii;: the front. 'I’he two lower comers of 
tile front are cut off. to allow the chassis to 
slide into the <-ahiiiet witliout strikin;; the 
corner blocks. Hach <*nd of thi- front is als«» 
cut hack a onartcr of an iiicli from the ed^'c 
t<» allow the chassis to slhle into the irrooves 
that are provided In the sides of the cahiiiet. 

l-'or the hM-atioii of ciimponents. Ki;:s. ll 
and should W ciinsnltcd. It woiihl he ad> 
visahh' to inoiuit tlie so<-k<'ts first. The tirst 
IC.F. so<-ket is moniited witli the heater term¬ 
inals faciii;: tile front of the ehassis. The 
heater terminals of the second It.K. sorket fa«-e 
to the ri;:ht ami those of the detect<»r sock<*t 
face to tlie hack. The ii**ater terndnais of tiie 
two .\.K. and two rectllier .sockets al! face to 
the riicht-hund emi of thi- chas.sis. The U.F. 
coils <-an tlifui lie iiioiiiited followcil h^* tlie 
tindii;; coiuhuiser. 

in moniitlnK tli«‘ speaker, tin* two Indts 
secnriii;; the transformer lo the frame sliouhl 
lie r<*mov<‘d and the mountlii;; ludes in thi> 
transformer frame enhirpsi. ('are must he 
taken not to break the wires eonnertiiu; tlie 
transformer witli the vid<e eoil. iCeplace tlie 
transformer iisIiil' hy in. stove holts. 

Allow these holts to i)as.s <lownwar<l thron;:h 
the transformer frame, the speaker frame and 
the chassis. iiy means of tlio same Imlts. 
mount tile tilter elioke. placing' spacers between 
tin* chassis and tin* clioke core; then scn*w on 
tlie nuts after tlu* clioke has lM*en mounter!, 
and ti;;hton. 

'Pile vitreous enamel tllaiuciit resistor KO, is 
niounte<l in an npri;;lit position hy means of a 
four-inch liolt. .\n insulating' washer should 
he piaeed at eacii einl of the resistor. The 
%-in. holes !<Kat4*d to the left ami front of it, 
as well as tin* one lo«‘at4*d in front of tlie 
tuning' con<lons<*r. should have rnidier ;:r<nnniets 
inserted to prote^-t tin? roveriii;r of tile wires 
from IndiiL' cut win to tliey jiass tlirtuiL'Ii the 
cliassis. Tile hole to the left of the lilailieiit 
resisttii* is liitemled for the transformer leads, 
passing Ix'iieath the* eiiassis. 'flie 4iue in front 
of till’ n‘sistor is for the accoiiimodatioii <if tin* 
r4*sist<»r h‘jids ; while tin* hole in front of tin* 
condens4*r ami lieiieath the shaft, is intemh'd 
for tin* h*ads gidng to tin* pihit lamp. 

'rile next step in the assemidy opiTatioii is 
to lit the tnnin;; 4!ial. rpon sliding tin* verid4*r 
ilia! ov<*r tlie <*ondens4*r shaft, it will he seen 
tliat tin* mountiiig bracket cxlcmls below tin* 
top eilgi* of tin* chassis, thus preventing tin* 
<llal from b<*iiig pla«<*d as far liaek on tin* 
shaft as it slnmld go. Alh>w!ng the bracket 
lo hang pi*rpeiidiciilar. and pushing the dial 
as far hack on tin* eondcnser shaft as it will 
go. mark tin* Inm-kc-t tlnsli with the t4»p 4if 
tin* ehassis with a in*nell. K<*move tile dial 
and with a liaeksaw. eiit tin* hraeket off at 
tlie place iiiarkod. Now r«*place the dial, 
pushing it hack on the 4'<»inh*iiS4*r shaft until 
the front 4*<lg«* of tin* hrinket is llnsli with 
tin* front of the c-liassis. If tin* eoiideiiser 
shaft protrudes tieyoml tin* front inlgc of tlie 
4 lial hnsldng. .scon* the shaft witli a sliarp 
instrituietit anil saw the |»rotnidlng length off 
with a hacksaw, afterward smoothing the edgt* 
with a llle. 

'riie panel can he holt<*d to the face of tin* 
speaker hy means of four S-:»2 screws under 
the heads 4if which finishing wasiuTs an* 
ns<*d. 'Pin* v4dniin*-<*ontrol and switch, mounted 
hcmsith tin* spcaiker. ulsu iielps to seciiie tin* 
panel to tlie chassis. 

In mounting the large elcetrcdytl^* condens¬ 
ers, one lug of the inoiiiititig hraeket is ent off, 
ami tlie otlier lug straighten *d out parallel 


with tin* side of the comloiiser. Tills lug Is 
Mien boiled to tin* iiiidersiib* of the chassis, 
willi a si>ac4*r lietweeii tlu* chassis and tin* lug 
thick enough ti» allow the necessary wires lo 
pass In*!ween the chassis and the comh'users. 
'Pin* small ele^-trol.vtic Is nioniit<‘d hy soldering 
Mn* <*an lug lo a solder lug holi<*d to the 
rlnissis. 'Pin* two U.I*'. tnln*s are tin* cnily o!n*s 
shleldc'd and tin* rings for holding tin* tube 
shields should lie nioiuitefl on top of tin* chassis 
hy means of the same screws that hoUl the 
s(H-kcts. 

In eorinec-tlng the It.I*', coils, it should he 
renienihered, that I he top tin* tfrconflurif is 
tile grid (*inl ami the hoitoiii end of the 
priiinif'ff is the aiiteiniu end of the first <<dl 
and the [date* <*Tid cd tin* idln-rs. In the set of 
c«dls used hy the aiitlnir. tln*r4* was no differ¬ 
ence helweeii file aiiteiiiia toil and tin* others. 
'Phis is not always Inn*. liow4*ver. and eacii 
set of rolls should Im* carefully inspected to 
se<* if tin* primaries of all <-olls liave tin* same 
inniilM*!' of turns. If one c-oll is fouini witli less 
turns f*n the primary than file others flint coil 
slioiihl he used in tin* aiiieiina ciiM'iiit. Shielded 
grid lea<ls should he used on fin* K.F. am! de¬ 
tector tubes with tin* shielding grounded to tlie 
elia ssis. 

Testing and Operating the Receiver 

.\ft4*r coiiTieeling the antenna to tile aiitetiiin 
idndiiig post, attac-li the iiower-liiie ping to an 
electi*l<- liglit outle t of a lUo- to Ig.-i-voit ser- 
vic'c*. if tin* line* switch is open, turn file kind# 
under the speaker to the right until a snap 
is In arcl ; the? pilot lamp should ligiit at cun-e 
If it chM*s not. turn off switc-li and chec-k c»v«'r 
Mn* wiring; !oc»k for wrong connections, un¬ 
soldered or iioorly scdderc'd joints, or an c»peii 
in tile lilaiuc*iit-resistor Uh. Also test tiasii- 
llgiit lamp witii a hatteiy or a eoutlmiity 
tc*stc*r. 

When tlic pllcit lamp lights, give the tiihc’S 
about a lialf niiiuilc* to warm up. and turn tin* 
kmd> lM*neath the s|n'aker ns far to the right 
as it will turn, then try t<? time in a station 
by turning the tlining dial slowly, if the sc*i- 
vii-e is !>.('. ami no sound Is ln*ai'd. n*vers«* tin* 
ping in fin* oiith’t. Ki*versiiig tin* plug in A.i\ 
outlets ma.v Improve rc*ccptioii if the gitmiided 
side <»f plug is not ctium*c*tc*d to tin* grounded 
side of tin* si*rvicc*. Noisy rc*ceptioii i*aii sonic*- 
tiiiies bo eliniiiiatcMl in tins way. If possible, a 
station with a ratln*r weak signal shonhl he 
tunc'd in on tlie liigher frec|urnc*.v or initiiniiiin- 
capacify side* of the dial ; with a siiuill screw¬ 
driver liaviiig a wood or hakclitc* liaiidh*, adjust 
c*ach trlimiier e4Uidc*iiscr by tiirning tin* scrc*w 
in and out, until the* positiciu of niaximum 
volume* is found. 

< Uie e*oiide*user will be* found to be far more 
sensitive to aeljiisttiient than tin* otlier two. 
An oerasioiial reaeljiistTiH*ut of the tuning dial 
nia.v he* m*ecssary during this operation, if the 
volume at any time during tin* adjust incut 
rojirhe*s too liigli a le*vrl. it should he redne-e*d 
by mi*aiis of the* vcdiimc-ooiitred. llrond tuning 
and oross-falk is nsnally tin* n*sult of using 
too long an aiile*iitia. 

In placing tiie re*ce*ivc*r In the e*abiiiet. the 
two overliaiigiiig ends of tin* chassi.s shonhl 
slide into tlieir respecllve slots, in tlie side's 
of the* cabinet. 'Pin* pane*! should then 1 m* 
fasfe‘m*el hy nie*aiis of fenir No. S wcmmI screws, 
wilh tlnlshitig washers under th»*lr !ie*aels. 'Pin* 
se-rews slnmld he* inserti*d in tin* four corin*r 
!nde*.-< of the pain*! uiid sere*we*d into the ends 
e>f the een-iier l»loeks of tin* cnliiuct. 

Operating from 220 Volt Service 

'Pin- re*e*e*iver ma.v he e>|H*rafe*d from *2g0-vedt 
se*rvie*e- hy <*eiiine*etiiig a llU-volt. ."O-watt lamp 
ill se*rh*s with oin* side of tlie penve*r eorel. 
'Pile* lamp should he iiise*rfe*el in the positive 
h‘mi. that is, tin* i(*ad opposite* the one grouneleei 
to tin* chassis. 

(it will be re*e*alle‘<l that tin* fiuidaineiital cir- 
e-iiit use*ei in the peiwer supply of this i*ece*iver 
is identical wltii that ns#*d hy Mr. I!. risln 
in a re*ce*lvi*r ele'se*rih(*el in the May issue of tliis 
publle*ation. Mr. I hi vis. how«*ver. was not aware 
eif Mr. risin's work while eh*sigiiing tills re- 
ee*ive*r.— f-ltlHur.'i 

List of Parts 

Om* aliniiiiiiiiu ediasshs : IMnn : 
lUn* se*t of It It.F. coils and shields. Automatic 
(Continunt on pof/r 112) 
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NON-REGENERATIVE AMPLIFICATION 

{('untiHUCtl Jrom ptiijc SI) 


U\}Z tlio raj>acitjil ivo is a 

iiiiiifttiiitn at the ntMl ii 

inaxfininii at thr i<»\v-frc«[iirin'y <*inl. 'riiiis ihe 
rliiiii;:os ill <*a|>arit:i(iv(> coiipliii;: an* rxaetly 
n|»|M»si!r to (]n* i!idut*iiv<‘ roiipliiif; and Hat 
rvs|Mmsr ovrr lln* out in* hand Is sociirrd. 

Ih‘Spouse oil r VOS of the ... are indi on tod 

in KI;:, d. Tin* nppor lairt of tin* dia;;i'ani 
illnslrates tin* rosfionse of a 1-tiilM* and tin* 
lowor of a sjx-tid»o rorflver usin^ tin* Haley 
desi;:n. Tin* sonsillvity slniwii is in nhsoliife 
values ami innst he divided l»y 4 to seenre 
niierovolls por meter. iTln* flatness of these 
eiirves a 1 * 4 * positiv4*ly uin*anny and i-i*ally r4*i)re. 
S4»iit a 4l4*sirnhl4* featnre, 111 * 4 * 4104 ] for a long 
time.— Ijt/itnr.) 

Shielding 

Tin* S4*4*4m4i 4]etai] 4Us<-nsK4><] in tin* first part 
4>f this pn[M»r is an imp4>rfant 4un*. If tin* 
nia;:neti4* liehl 4»f a e4»il is Inrjre. then the 
shh'hl 4*nn must Im* ahnormally hir;:4* if 4*4Pm- 
plef4* s|ij4*hlim; Is t4) he a4*r4>mplish4><|. Sitn*4'. 
with this system, tin* only fi4*hl ar4>iiri4l tin* 
4*401 is line t4) tin* si;;mil. tin* shi4*l4l 4*ans may 
In* imi4l4* Very small, ainl in some 4*as4‘s jn'tiially 
4lisiH*ns4Ml with 4*ntir4*ly ! 

This simple 4*xp4‘4!i4*iit. that of i.s4>laiiii;: the 
primary 4»f the K.F. 4*oii fmm fin* i4la(4* hy a 
ehoke 4*4411. has heen ilse4l preViiMisly. loif not 
with the idea 44f in<*r4*asiii;r fid4*lify am! 4 I 1 *- 
4*reasin}* tin* m*4*essify f44r shi4*hlln;r. If this 
4*ln»ke is to he ns4*4l. then file 4*4in4h-ns4*r ri 
must also In* a4hh‘4l. as stat4*d hef40‘4*. t4» i.s4Plat4* 
fin* ;:ri4l 4»f \’i! fiMon tin* phifi* 44f \’I. 'Phis 
iin*ans that fin* l4>a4] >>n I is rn^ longer r4*siS‘ 
five af resonai»4*4*. so to 4*om[M*nsnf4* foi- this, 
tin* l4*a«ls 44f th4* (primary 44f the K.l'. traiis- 
f4n*m4*r ar4* r4*vpTS4Ml so that at all fim4*s tin* 
h>ad f*iirrp‘nt aii4l 1114* siirnal V4dta;;4* are in 
)4haso. whh'li. in t4*4*hni<*al hi nonage. m4*ans n 
r4*sisfiv4i lp»n4l. 

Tims, in this system, fin* annpiiiit of ampli> 
fi4*ation is, th4*or4*fi4*ally at least, litiiifeil 4nily 
to tin* r4*sista!n*4» iif the 4‘ppil : iln* h4W4*i* the 4*44il 
resistanc*4* tin* gr4*at»*r tin* hpa4] I'lirrent : wiiilc 
in i4thei* systems, tin* am]p]iti4*ath>ti is limited 
ind only h.v 4*i4il resistame. hut hy 4)Si‘ilIati4>Q. 

Additional Features 

Ainither f4*iittnc» 4»f this rp*4*4*iv4*r is tin* fai't 
that many m4>r4» tntn*4l stag4*s may he nsi^l 
than \ver4* ln*i*4*tpif4)ro p4PSHilpl4*. In an 4>rdiiiary 
1 * 4 * 4 ■4»ivei*, int4*rstag4* p‘4nipling limits tin* niinibor 
of 11111041 stages that may Im* sin*4'4*ssfully em¬ 
ployed without osellhitiim. With tin* l»al4»y 


K.\‘stp*m. tin* K.l*\ riirr4*nts ar4* ]4)4*alizp*4l within 
its partieiilar stage h4*eafiS4* 4)f tin* einpkes. ami 
sitn*4* the K.K. e44lls are shii*l4]4*4l, irit4‘rstag4* 
4'40ipliiig is at a miiiinuiin. 'I'ln* iinmhp'r of 
time4l stages. 4'4niS4‘ppn*iitly, 4l4*[M*inls tip4Pii Iln* 
t4d4*raiie4*s sp*t in tin* 4h*sigii p»f tin* ep»ils and 
the 4*4unl4*nsors. Six tum*d U,K, stag4*s were 
sii4*4*4‘ssfii]ly oniploy4*4]. as imlieated in the 
pinptograph 4pf Kig. A, 

Selectivity 

K4*al Id k4*. S4*l4*4tivity is se(‘ur4*4l. I■''ig. o 

sh44ws fin* .*44*h*4*tivity l■llrv4* 4»f this rp*4M*iv4»r 
(six-tuh4j typ4*i at thid. l.tMid ainl l.4dtt ke. 
Note that tlie 4*urv4' is Id k4*, wide and 4»!ily 
d4‘Viatp*s fr4mi tiii.s value wln'ii tin* appli4*4) 
signal str4*ngih is l<M)-tini4*s innnial, ('rin*se 
4‘iii*v4*s Wen* imnh* in a4*4'4>r4lain*e with l.K.K. 
stan4)anls using a stainiaiMl 4liinim.v aiit4*iina 
arnl maintaining a 4‘onstaiit 4nitpiit <»f .Itt 
tiiilliwa11s- /•.'difor. 1 I'Mg. d shows tin* sel4*e- 
tivity 4*11 rvp* 44f !h4* f4>iir'tnh4* r4*ceivp*r, the same 
4*4in4liti4>ns 4d)tniiiiiig. It will he n4>th'4*4l. 4>f 

eoiii-s4*. that the .sp*le4-!Ivlt.v is iM-ftp'r with tin* 
six tiitn*d 4'in‘iiits than with tin* f4iiir stag4*s, 
whi4*h is to Im* 4*X|M*4‘t4*4l. 

l*y further a]>|pih‘ati4>Ti. this prfn4*!])le may 
Im* :i]p]p|i4*i] tip ainliip systems as well as to 
It. F. s.vst4*ms. 

Parts List 

With n*fen*in*4* to Fig. 1. tin* parts have 
tin* follipwing vahn*s: FI tn Ftp (im*luslv 4 »). 
variahh* timing 4*4Pinh'iis4*r.s. .twni.'i.’p-mf. : F7 to 
FTJ I iin liisivi*!. tixi'il 4 oinl4‘iis4*Ts. .dl-tiif. : I’KI 
to FI 7 1 iin-liisiveI. fixeil 4*ornl4*ns4’rs. .i>Mns7 
mf. : F|,s. t’id. tix4*4l 4’4Pintensp*rs. ,dtil-mf. : (“Jd. 
F21. bypass 4*4Pti4l4*ns4*rs. J mf. : FUl*. hy]pass 
4*0 mil ■user .o.'p-rnf. : F^.l. tixeil 4*ond4>iisp*r. .dn.'- 
ilif. ; U to l.tp 4 iiieli]sivi*>. pritiiar.v 4-4Pil. 
millllieiiri4*s : L7 |4P LIU! liin'lnsivei. :.;7.''p milli* 
lienrn-s : l.l.'t tip I,IS. 1 inelnsivi* 1 . I{.F. eliokp*s. 
ITo mi4*roln*!iri4*s : Kl. U.l*'. eatlnpili* n*sisl4pr. 
.‘ttiti (plims, max. ; K*J, 4l4*t4*4*l4pr I'Utlnpili* resistipr, 
o.'p.tiiin (p)ims : S. stagi* s(*h»<*tor switch. 4 or ♦> 
stages. Kxai'ily tin* saiin* values IippM for the 
4*iri iiit shown In F|g. ‘J as stateil ahove. 

'rile inlM*s iis4*4l arc of sp4*4*|iil ilosign, having 
an atiiplitii'a tiiPTi f:i<*4or ipf I It), ari* similar to 
the higli'iiin *4t) with the exei-idioii that th4*.v 
have a 4*atliode. as indlcateil in the wiring 
iliagratiis. The saiin* 4l4*sigii. Iniwi'vi'i*. may he 
nsp*4l witli ipr4*s4*nt-4hiy tain’s that art* r4*apniy 
aval la hi 4*. 

Wiinlliig 4l4*tails ppf tin* 4*olls usp-il in this 
ri'coivir are giv4*ii in Fig. 7, whiili is self 
4*x plana tipry. 


ELECTRIPyiNG THE MEGADYNE 

(('onfinurtl from pnifc 85) 


Ing a.s ft voltage-llrnithig unit, also fiin(*tlon.s 
as a part of tin* tili4»r syst 4 * 111 , 

In tin* *‘hr4*a4llNpanl" m4P4lel, a I'lpniiinpii ** 4 * 1111 '* 
4*oniie4*tlon for tin* tln*4*4* elei-tripl.vth* i-ipinh’tiser.s 
is ohtaineil hy mounting them «pn a strip of 
aliiminnm ahipat 44 x x ll ::*-*-in. tliiik, siip- 
porteil. 44'itt- frcpiii tin* hasehiparil h.v iin*ans 
ipf two metal lprai*kets. Ki'sistiPis K ainl d are 
also nioiintep] ipii hra4*k4*ts. 

Due to tin* fuel that tin* typi* ipf resistipi* 
siP4*cifii*4l fipr S .inil ii has ii p-asi* wlih-li I'lPii- 
stituti's ipin* 4pf tin* two 4*4pn!i4‘4*i hpns. I'ari* mii.st 
hi* taken to instilati* tln*s4* units in tin* 4*V4*ni 
that tliey an* moiint4*4) ipti either a I'ommoii 
or a groiiinh*fl strip ipf nn*lal. 

If a slight hum is ln*anl. loipk for iinlnclivi* 
cMPiTpliiig lad wi *4 *11 this p4p\v4*r pap-k ami the 

1*04*4*1 viT 4>r its ass4P4*iat4*4l l4*ads. Fx<'4*pti4inal 
i-an* lias h4*p*n tak4*n in tin* ph'sigii of this unit 
t4p r4*4lnce tli4* Iniiii l4*vel at tin* oiitpiit iMPtential 
t4*rmlnals t4> tin l4p\ve.st pppssihh* point : Iupw- 
4*\4*r. tin* th*l4ls of tin* ii4p\vi*i* tratisforni4*i* ainl 
tin* fllt4»r 4-lnpkp*s are vp*r.r stripiig. ainl if |ln*.v 
a 1*4* p4*rniit t(*4) to irilera4*t with tin* r4*4-4*i vp*r 
4*<pii]>iin‘ni. hum fr4Piii (In* r4*pnp4lti4'4*i* will hi* 
ln*ard. the stn-ngili h4*ing 4l4*|M‘inli*rit upon 
whether the imlin't i ve pi4‘kiip at ppin* point 

a4l4ls |4P (pr snhtrai'ts from tin* pi4*knp at 

niHPt ln*r, 

Altlupiigli tin* power transfiprmer has five 

sp*<-4Pinlari4»s. oiil.v thn*4* ar4» used: e(>ris<*4|iicritl.v. 
4Piil.v tli4*s4* an* sinpwn in I'*jg. *J, 'rh4*se nii- 
iis4*4| (l..*p V. ainl ‘J,.* \\\ !<4*4-4Ptnlar.v l<*a<ls ma.v 
he 4‘nrl4*4l ]i[i and taiMhl or. as in the unit 
illu.':trat4>d in Fig. A. 4*11 1 off 4‘lost» 10 the ti*ans- 


finniei*. The niins4>4l loads are the following: 
ln'avy n-d: In'nvy hlni-k : thin r4*4l, hhu k 4l4>t 
tthe latter is a tap fnmi tin* primnr.v for matell¬ 
ing tin* priiiiar.v 4*in*nit t4) the avniinhh* liin* 
vipljagp*: \vln*tln*r this wire 4pr the thin red 
one is i4p Im* r4*taine4| is a matter 4 pf test.i 

,\s a liiial W4H*4l 4pf 4'antioii, tin* 4-<piistritrt4Pr 
is a<!\is4*d to make .sure that all 4pf tin* parts 
have tin* valu4*s 8p4*eiti4*4l, In inhlltion to tin* 
usual mis4*i*llatiy. S4*r4*ws, win*. 4 * 14 *.. tin* fiplhpw- 
iiig 4*oni[P4P]n*nts will Im* r4*4|nin‘4l : 

I'ln* hall 4 *ry typi* “.M 4 *gn«l.vin*" 4 l 4 *serih 4 *pl in 
Iln* .Inl.v issin* is now 4 ' 4 pnn 4 * 4 *t 4 * 4 l t 4 P tli 4 * INpwpt 
paek. Ih'sistors X ami d an* ailjnstiMl so that 
stations 4 - 4 Pnn* in hpn 4 l 4 *st. *rhe a 4 l.jiistm 4 *nfs 
an* tln*n i 4 *ft In (MPsithpii ami slnpiiM not he 
t 4 pn 4 *h 4 * 4 l tln*n*aft 4 *r. 

Tuning ainl operating the M4*ga4lyne i‘(*iiiaiiis 
as lM*f<pre. 

List of Parts 

One iNplymet pppwor transfpprmei*. Ivp4* TF-!il7. 

1 : 

Tw4p Dolyun t filter ehoki'S, tyiie T(‘*7‘.M*p. <*p. 7 : 
<014* FfPiieonrse ele4-t foly | je 4*on4l4*iiSfr, 4 mf.. 
idd V4plts, ::: 

Two 4'(»ii4'4Piii*se 4*lret nd.vti4* 4'4ind4‘iiS4*]'s. >* mf.. 
too volts, 4, ; 

‘l'w4i Flai*4pslat variahle resistors, stainlard t.vp4*. 

N. d : 

One l‘'h*4*hili4*im. 1, mf.. IMio-vpilt eon4lens4*r. Id; 

♦ hie lixeil n*sis!4Pr. Iti.dOd 4plims, 1 watt, II ; 

♦ die hirnling p«psl strip. I:.!; 

♦ >IH* Pilot tnlM* S4)ek4*t. I*X-t.viM». f 4 >r VI, 2; 

Oiu* 1C. p4PW4*r I'ahh*. with ping; 

One Wood l>asel>4pai'4], 7 x I 1 x 
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The Crosley PUP 

This 4-tulpc sii|ierlu‘ter4nlyiie housed tn a 
heautiful silver-gray ini'tal cahinet is a 
radio marvel. It IncoriMpraies halance4] 
image suppressor pre-s4*l4-ct4>r—comipinei] vipI- 
unte contripl and ipn-olT switch- g 

ilhiminaterl st.'itioti selector — 
dynamic si*eaker and other out- Complete 
staniiiiig fcanires. 1 timenshpns: Tubei 

higli, whie, 7" deep. Plus Tax 



The Crosley MAYOR 

The leader of the famous Crosley “Flection** 
series. The 9*tiihe chassis inchT4les silent 
.aiiipptnatic volume C4nitrol —i|^-volt heater 
tnlpe.s—niet4T tuning—thpiihle tune*! ini.ngc 
snppre<>44pr pre-.selector—four gang timing 
ctpinlenser. Dynamic speaker is 0| ^VQC 
ii.sed. See yipiir Cro.sley Dis- 
trilput(pr fipr full details cif Complete 
the sensational new (’r<p>ley with Tubes 

line . Plus Tax 

Western Prices SUghtly Higher 

THE CROSLEY RADIO CORPORATION 

Powel Crosley^ Jr., President 
Home of **the Naiion*s Siaiion**^—WLW 

CINCINNATI 
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AUTO ,5^ 

- M 


iigUILD IT’*—install 


lOOTf. 5 Tubes—powerful 
Auto Type. ’‘Dynamic’* 
Speaker. Reception cov 


COMPLETE 


• •I'S I'htilV liulul. 1 .'jO mutri-s. lOO-HlOO 

niiluR. Stirring i-oliiiiiii rMiitinJ with Illiiiniiuiliil 
))iai« Ki*y Swi!<*Ii jiiicl Su" floxihlf *5haft. Smjill 
ft X* 7 X 7". Mounts ;iiiy\\licrr with nnixrvsjil 
hiii«‘ket. 

EVERYTHING FURNISHED 

Our AK(‘ ntuki' aSM>tnM> and 

instulhit ion l asy. Everything furnished. Ci iri' in* 
oluilrs all ;n'<M‘s«oi'ii‘s, ( HCA lioM Tuhos, in'iiiolo 
Kto«*i'in*r <-ohnini rtintn*!, Pyiunnk- S|w;ik«*r. kIii*! 
hliiehled I'oiniuHinjr (’ahh*. Ignition Spark Siipim^- 
sors. Antuiina Kiinipmi iit), noth¬ 
ing else to buy <-xi‘«‘pi ‘’It” hat- 
torieu; rasily> <*lK*aiily pnifiiHMl 
lot'ally. Sunil $\i ilupiisii. Bahinru 
jj5T4.!*.'> (\o.l). Wu pa\' postatru in 
I .S.A. Onluf tiKlay. Ito sim* to 
KpiM-ify iinnitM-rot uylimli^rK in rar. 

MY OWN RADIO, Inc. 

Dept. 102 

ISOO Grace St., Chicago, III. 
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jAes 


I REMOTE 

DVNAMIC 

SPEAhCER 



o-u 


HELL-O 
EVERYBODY 

Station 


niMili .ist in^ tliion};h 3 our own 
ail in, at homo, with a 


SYLKO HOME 

IIiKik it np in two niiniitus with¬ 
out t<Hils. Siniph* iiiKtnu't ions 
anil diu^^ram cuoIom-iI with niicrn- 
phonc. Morn fun than a fiivuK. 
Suihl 95c today or spucify C.o.l). 

SYLKO MICROPHONE CO., 
131 Islington St. 


MIKE 


95 < 


Dept. B. 

Toledo, Ohio 


He sure to turn to pup* «tnl reatl tin* im¬ 
portant annoiiiucniuiit ahmit tin* extra pap’s 
whirli Inive hecn added to the t 
KEFItlUKUATIOX SKUVICE MANTAL. 


THE "B" TUBE 

(ronfiawcf/ from pat/c S4) 


meiit were sernred. The finished *'H“ tidn* 
i.s illustrated in Fi^'. A ; aiul a <oiiipli te “H” 
unit, ill Fi;r. li. This <levi<‘c iiienstii’es only 
.si;^ X X ins.; and w‘eit:hs only S Ihs. 

tdher iniprnveineiits Were hroii^ht alioitt hy 
this simple yet iiotent expedient, naiiioiy. Iiiueli 
hetter waveform with an ahsenee of truuhle- 
sonie hartinniies- -as hidient«‘<) hy a eathode- 
rny oseillo^rrapli. and freedom from nierhaiiieal 
inFise ransed hy the interrupter Mhe parts of 
wdiieli are eiisliloii mounted inside the tnhei. 

The Tube Eliminator 

’I’hero are two ways in wliieli the trans- 
fornii'i' primary may he eoiitieeted witli tlie 
interrupter: one, in parallel witli the eireiiit, 
as shown in Fijr, 1 ; the other, in series- indU 
euted in I’iK. li. In the arrarijriinent the in¬ 
terrupter o]ierates dirertly from the sioraire 
hattery. ilrawiin: some lurrent on its own 
aeeonnt : wliih* the primary of the step-up 
transformer, heiii;: eoiineeti'd in shunt with 
the intermpier eoil. is em rirlzeil hy the ]mlsaf- 
iii;; voltajre ai'ross it. 'Phe idiminator illus¬ 
trated ill Fi^. Ii ntili/es this s<-hi‘ni<'. 

.Mtlioinrh Very en<‘onra;riTi;r results were ob¬ 
tained hy in'ovhlin^ a separate set of eoiitaets 
insulated fioiii the primary eontacts and l•nl- 
ployiii;; them t(» make aiul break at the ri^dit 
int**rvals. thus eliminating the use of a separate 
reetifior tube, this sidiome sinee it eoniplieated 
the eonstriietioii of the vaeiiiini-interriipter was 
dlseanled in the eoiirse of experimentation. 
.Mthou^rli iruJ^ooiis roetiticr iiihi-s have the a<l- 
vaiitairo of reipiiriii;; no additional eiirreiit to 
heai a filament, this advanta^'e is offset hy low 
eftirii'Hey and rather ti<‘kle heliavior. 

A tyi»e ‘:;7 tube w*itli phiie arid jrt’id ex¬ 
ternally eoiiiieeted toj'fUliei'. performed reiiiark- 
ahly well. Its heater is rimjred. and may he 
powered dire<‘lly from the stora;;e battery. To 
rediiee the internal voltage <irop ami tak«‘ some 
of the strain off the rathoile. moreiiry was 
introdnee<l into the hulb. Altlioutrli tlie po¬ 
tential differeiiee between eatllode and heater 
is then in the order of jon to l!.">t) volts, and 
leakage of several inieroainiieres takes place, 
the insulation between these elements does 
not break down. .A di.sadvantage of this type 
of tube, even in qniek-heater models, (partly 
eonipeiisateil hy the use of a voltap* divider! 
is the tliernial la^ of the ti<siter. A simple 
mie-seetioii filter with a small eliokc <‘oiI was 
ipiite siitfii'ient as the waveform obtained was 


Very irood. (I’lill-wave rectification was tried, 
ami diseanled in favor of half-wavc rectifi- 
eation.i Sinee ILF. distnrhnncc from the 
vaeniiimliiterrnpter is mneh less than that 
ereale<l Iiy a bleaker in open air. it Is possible 
to “jret h.v" without tin? use of K.h\ ehokes. etc, 

.\ satisfactory unit was tliiis evolved : and 
ai the Oeroher nieetin;; of the I’onnecU ieiit 
\‘alley Seetioii of the l.U.lv. held at the Charles 
Hotel in Spriii;;tie|{l. .Mass., a eoniiileted hi¬ 
st riinieat was formally demonstrated. .\ criti¬ 
cal audience ;;ave Its nioinalitled ap|iroval to 
the drviee as power si]|»i)ly for a standard 
nndor-ear radio sei of hi;rh wnsitivity. 

Comparative Efficiency 

Speaking: of etflcioilej . for the sake of eoill- 
]iarison a standard 1 lo tin eyele .\.C. ’‘H” 
eliminator of repuiahle make was tested; the 
disappointing re.<ijlts are ri'vealeil in Fijr. 
h.v the eiirve A^ i'lirve 11 Is that of a 4|yiia- 
motor type auto “1’,” eliminator whieli is 
eonsi<lered of jroo<l make and repi‘ese!itati\e 

of tliis elass. t’urve i’ is that of one of the 

vaeiinin-type units developed during onr <‘Xperi- 
imuits. 

ebiin-,. xvill snfiie** ta slmw the remlei* that 
eoiii])ared to the others, this latter unit has 
superior erti<-h*ney at about the iioriiially re- 
ipiired <*nj‘rent drains- between to 40 nm. 
Ax these eiirreiits the output volta;ies are l!-.'» 
ami ITl! resiM*<'tively and the effiejeiicy over oti 
and up to .’'it! pereent. 'iMie input eiirreiil in 

amperes varies from I.J to 12.4 jiml the hattery 

Vfdtai;e fr<ii!i to .%.S. 

Some set mainifactiirers deem it necessary 
to employ as inan.v as eijrht tubes in order 
to secure hi^di power «uitimt: hence, we must 
allow l.’,4 A. for the heaters of these tubes 
alone; lit i< presrineil that O.-l V. tithes are 
«‘iiiployed t hroii^rhoiit. I. Now, if wo wish to 
limit the total enrreiit drain to no more than 
Tt amperes <aml this is heavy enoii;rlu we 
shall have at the most, availahh* for 

th<‘ “H” supply. T’akiii;: ISO volts at 4.’> nia. 
as tlie retpusite “i;” vidtaire an overall effi¬ 
ciency of ."L! percent nmxt hr ohtoinrtl from 
the iiiiTo “U” etiniiiiator. t.\ lower drain is 
imposeil fui the battery in tlie event the reeidver 
has less tiiln's aiKl reipiji'es lower “H” piUen- 
tials: a six-tnhi* r»M*<>iver iisluir MO-t.vpe tubes 
was operated very nieely with a total ilrain 
t»f li.li A., at <*, Vfdts averajre.) 

Construction Details 



POLYMET PRODUCTS 


World—Known 
World—Accepted 


POLYMET MFG. CORP. I 

834 E. 134th St., New York City | 

K<*!id me your new and valuable catalog of | 

quality replacement parts. | 

Name . j 

Addrcfw . j 

City . State .. . 

□ Jobber □ Dealer Q Service-Man I 


The new 1932 Polymet Catalog gives com¬ 
plete dimension data and electrical specifi¬ 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
parts from your local Jobber, and give *^guar- 
anteed*' service work—a sure way to in¬ 
crease your business and your reputation* 

MAIL COUPON FOR YOUR FREE COPY 


The prinmry ef the stop-iip transforiiior was 
wmuid ftrrr the secondary. 

T*!ic tlr.v electrolytic filter eondeiisors have 
a Working jHiteiitial of -f.-iO ; the voltage 
divider resistors measure ."►n.noo ohms and arc 
rated at li watts. T’wo comlensers. one of 
.n."i>-inf. and one of .tH-nif.. are snffieient for 
e^nnpletely preventing the K.F, ciirr»*nts fr<iiii 
entering the receiver <*iieiiit. 

(If interest, also, is a unit whieli enables the 
4 »|M*ration of lin V, ,\.(’. receivers from lin V.. 
li.(\ lines Snell a unit using the “I*.” tube 
is now under development sim-e considerable 
(leiriand exists for just this thing. Hrietly. in 
order to obtain a sinusoidal waveform siniihir 
to that of the standard lines, the 1 Iti-volt 

h,4'. nmst Im* hrok«*n np and fed into a trans¬ 
former having a spi^ejal primary, and a secoml- 
ary capable of delivering IK* volt<. l•‘ortun- 
ately. miserly ectuiomy of current js not essen¬ 
tial in this <‘ase. 

Two units r»f this type have been ilesigned, 
<uie for light midget receivers and another 
for standard radh> sets of seven or more tubes. 
In the former instance, one *’H” tube is used; 
and in thi* latter, two of them are so connected, 
ihat they operate oiit of phase with each 

other. In ImpHi eases the priniaiy of the 
special transformer is "timed” to ajpprtpximaiely 
ntp cycles. This new unit <lesign may he 
readily adajited for ltl!-volt as well as n(»-V4dt 
I».(*. use. 

For tlKise p«‘ople who <lo not eurp' to have 
a radifp in their ear as a perniaiieiit installation 
hiif woiilfl like to h<‘ able to takp* their inidgt't 
receivers along with tliem to picnics, sea- 
shoH's, camps or other outdoor plaees, a “H” 
tube vacuum-interrupter pack of (J (or 12) 
on lutffv Ill) 
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A MOBILE P. A. SYSTEM 

(CoutinNC*! from i>ffyc S7) 


trnrks \\u> ihisIiiMiiinl. n I rhr ritflit. 

'riu' jiliilc Ikr tiiriitjililc slUlrs on. is 

notrliiMi. so Unit it I'siii lx- sri nud )ork«*d in nii.v 
position. In tho illnst ni t ion. tin* innitnhio !*< 
sliown in tin* ‘pljiyirm" position. Wlion tin* 
])lionot'r;iiih is not in iisi*. tlio unit slides tindor 
tin* inst rnnii'iit loinrd. 'i’ln* rliM*t loiiniLtnot i'' 
pirknp is al.so :iri‘;in::«<d on a slidin;; artn, so 
\Vln*n tin* tnrntaldi* is [Hilled onl to tijc [dayiii^^ 
Iiosition. tin* [Moknp ran In* mitoied and locked. 

A small switrh on the metal plate se rves 

to start and stop tlic plioiio;'rapli motor, Flt*x- 
ihli* leads rnn to an extension outlet on the 
lloor lioai'd, so the entire jtih may In* removed 
for tronlde shooting', wilhont nii'^ohlefin^: oi* 
resolderin;: tin* lotinretiim wiri*s. The desi;:ii 
is very eoinpai t : and the in;renions method of 
sliding; it out of tin* way, iloes not interfere 
witli operating etlii ieney. 



The photograph above illustrates how the power 
unit and speakers appear when in a normal op¬ 
erating condition. Note that the speaker cone 
is exposed. In bad weather a cover is placed 
over it which prevents the cone being damaged 
due to splashing, rain, etc. 

Tin* mirntplnnio Is snspondml wrln ally within 
a mirro[iliotM' ring, as illnstratod. A lilirh-ipial- 
it.v twodnitton niirroplnmi* is nsrd. 'I’ln* nn*tln>d 
of siisponsion nsrs four points and I'ight 
sprinirs. tints j>rot«*rtim: tin* instrnnn*nt from 
jars and inwhaniral vihration. 'rim inh-rophotn* 
ring is fastvnrd on tin* rml of a *%-imh 
diamvtvr liollow lirass arm in such a "ay that 
it <'an 1 m» pivofod in any diriTlion. FoniiiM'ting 
wln-s nm thrmigli tin* arm. 'I’ln* <itln*r niid of 
tin* arm is voM!n*<-tod to a swiv<*l nioiintnd 
lM*shh* tin* n*ar vision mirror. \Vln*n tin* iiiirro- 
lilioin* is not in nst*. tin* arm is pnsln*d lm<k 
ntuil it is paralli'l witli tin* witnishirld and 
rloso to tin* (o]> of tin* <‘ar, vansing it to sim[i 
into a spring whiili iiolds It in plart*. An 
antoiriativ s\vitc-h at tin* aiaii sorvos to upon 
tin* mi<*rop!io!n* rintiit wln*ii tin* arm is pusiu»<l 
hark, 'pin* arm ma.v In* lork<*d iu an.v |M»sition 
wln*n o[M*ni*il. hy moans of a sot sorow looatoil 
at tho swivol -’iid. Wlion tin* arm is swung 
forward, it mo vos down at an a agio, facing 
tin* porsoii at llie slooring whool. 

The Power Supply 

Tin* lilt-volt A.F. for oporating tiio s.vstom 
is ohtainod from a inotor-goni*i*ator out lit. This 
consists of a ;i’J-vol! motor, o[)orato<) hy 

moans of six st«irago ‘'A” hattorios. 'I’liis 
motor drivos a I lii-volt .\A\ gmiorator <-apaldo 
of dolivorlng oini watts, rndor load, tho motor 
draws 1.anilioros. In addition to siii»plying 
ou*'n*rit to tin* aniplitior, tho gonorator also 
siinpli<**'« hi*ld oiirroiit to tho two tlynamio 
sin*jikors. 'rho mothod of nnmniing motor 
gonoralor. spoakors and storago hattorios is 
nniono ami worth.v <»f spooial attontion. 

Motai strips an* woIdt*d on tin* tnink nn-k 
oxtonding it ahont a foot. The trunk, which 
is stanilar4l 4*4|Ui|>iin*iit on tho oar, is hoIfi*4l on 
tho oxtousiuu rack. 'I'lie motor goin*raior is 


moiiiii**d on tho |ioiti>m of (ho trunk at the 
oontor. Ilolos an* drillocl at oa<li ond of tho 
trunk for tho two Ionds[>oak4*rs ami those arc 
fastonod in phico against Vj-itnh 4-olotox haille 
hoards, as shown in l‘'ig. I*. Six oiio-inoli 
diann*t(*r Indos an* drllh'd in tin* top <if tlie 

1 rntik and four in tho hottoin. ilnis 4‘roatiiig 

a rniitiiMiiHis draft in ordor to provUle ado- 
‘liiat4* V4*iitilation and i»rovont o\4*rhoatitig. 'I’lio 
v«*iitilatirig lio|«*s. and spoakoi* aporinr4’s aro 
oov4*n*d witli oop]»or*son*oning. light otioiigh to 
ho strot4jn*4l taut, hut hoavy <>iiongli to pro- 
toot tho s[io:iU4*rs. \V4»od4*ii disks Jii'o [irovidod 
for oarh sp«*akoi‘. 'I’ln* disks tit into motai 
olamps and koop ^inst and dirt from tin* s|M*akoi* 
4*tinos. I.ai'go size lliovolt A.t*. Wri*ght-l>e- 
I’osti*!' 4lyiiamio |■op|■odlloors ai'o iis«*d. 'rin*se 
aio aldi* to haiidlo tin* otittmt of tin* aiUidilier 
without distortion. ' 

'riiroo A.F. wail soolo't outlets are tUlod to i 
tho hack <»r (ho trunk, for 4-onip1o(ing ootiliec- 
(ioiis without inilooking tin* trunk, iiiillots of J 
tliroo difToroiit oolors an* ns4*d. so that tln*ir 
fnnotions ai'o tnado ap|»ar«*nt : tln*so ma.v ho 
iddainod from any o- arid lo-oont st<iro. 

I’lio storage hatt4*rios are nnmntod in a sho<*t 
iron i-ase. whioh is nioiniiod on tin* origi¬ 
nal trunk raok. in hark of tin* trunk. Six 
Kxido HMi-ampon* stoi-;ige hattori4*s arc 

ciuplo.vod. Kxtra ln*avy tionhh* riiliher ooxM’rod 
wiring otniin*ots tin* hattories tho apparatus 
at the front of tin* tar. 'I'ln* wiring is run 
ho!n‘alh tin* right rear fomh*r and then under 
the rinniiiig 1>oard. 

A sign on t4i|» of the ear sii[>i>orti*4l at each 
end hy a heavy inm i»ipo ooinph*tos tho instal¬ 
lation. 'riiis is run ohlhinol.v. so that it may 
In* s 4 *oii from any diroi-thm. Ont* [dju* U 
monnt4*4l on tin* righi sid^* of tin* trunk raok. 
while tin* other pipe Is monntod on tin* loft 
side the front hinnp4*i'. Tho pities are 
t)in*adod. so that tln‘y ran he nns«rowo4l. per¬ 
mitting the sign to 1 m* taken <lown when 
tlosirod. 

'Phis installation is arranged for ’^mo man" 
o(M*ratioii : tin* drlv4*r of the car <an o|M‘rato 
the sound syst«*m without additional assistaint* 
and the arrani.n*mont of the sound eunlpmont 
is sin-h that tin* 4-ar's use as a pass4*ng<*r vehicle 
is not jitTecte^l. nor is space for riding coii- 
venioin-e elinilnato^l. 

Efficiency 

'riiis s<mnd atuplitication instrument lia.^s 
ample range above tin* stn*4*t noise* h*vol to 
In* hojir^l for a tdty hlm'k. \Vln*n tosto^I und4*r 
an oh*\'atod strmtiire. hoth voioo and nnisie 
ootihl ho hoard dlstiin-tly alaixo tho noise of 
passing trains. 'Pho atuplili<*r Is pitoho^l high 
onon;:1i. so that win-n ns4*4l wiili tin* mi<-ro- 
phono. it is nnirsiially ilistitn t and tin* “iMann” 
oommon t<» most Installations is entirely eiim- 
inat4*d. The higln*r pitoh als4> permits the 

SI mini |i> carry without stuTilioo of hass re¬ 
sponse. Inn* to the oxrollont design, I'arofnl 

matching of parts and projior solet‘tioii of 

spoak4*rs. the tom* ipiality Is eX4'ellont. even 
at tnaximinn vidunn*. 

'Pin* sohotuatio wiring diagram in I'lg. 1 
shows tin* method 4»f hooking np the various | 
vonipotioiits on tills gi'on|» address system. 'Pile 
jiiotoria] diagram. l’i*g. ’2. gives an idea of the 
relative hM-ailons of the dilToroiit iiiiiis. 

'Pho jiiithor and his associates will he glad 
to render aii.v assistain*e desir«*d to those tech- 
iiitiaiis who may innh*rtake tlu* constnn-tion 
of this pnldic aildress system. 

'Pin* values of tin* [larts given in the cireiiit 
diagram of KIg. 1 are as follows: 1*1, ."tl.iUMi 
ohms: ifg. olnus : u:;. duu ohnis; U4. Mm i 

ohms: ll,"». ."i.tMMi ohms: lJt». .".non tdniis: I’l. | 

2 mf. : <’2. 2 mf. : i 4 nif. (I .oOU vull i ; F4. 

2 mf. (l.r.PO volt) ; LI, .*50 liy. 


THE ''B'^ TUBE 

i('outinucil from paftr HO) 


volts input and 110 V.. A.C, output was de¬ 
signed. llow*4*ver, due to the usual midget 
rereiver drawing at least 40 watts and in most 
instam*<*s niinh more the eurri‘nt dra"n from 
the storage hattery is ratiler heav.v. 

The trnfrr bt-Jirven that thin field map pro re 
luenttire if a radio receirer is f/ianufavtured 
piKtiruhirlif for the purpose. 


In this '‘universal current” radio receiver. ' 
aiitomotive-tyiM* tnhes coilhl. perhaps, he used 
and tlic [lower park so <h*sigin*d that with a 
simple switch to 4-ut a resistor out of circuit 
tlie 11U-volt .\.C. Input conne<*tioiis ma.v be 
eharigcd for (5 or 12 volts li.O. siip[dy. In 
any event, a suitable Interrupter ileslgn, in 
the -IS** tube, is uow nvailalilc to inanu- . 

facturers, j 
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T>eal<*r)«* N'ct Prire 
r.O. It. GrceiiwtsKl, 

$147.50 

You l>:o(* Iteurd of the aniazini: e.i}ie. cnmiileteiio«. <ialrk- 
nev< »rxl arnjr»i'.v «f ilii* Sl lMlKMK l)l.\<;N<l.\IKTKIl— 
IretniiiK-rils In 1. Tjikt*;. inre of .\IJ, itn- nvw sMs an<l 
Aid. nrvv tulie.H. Incliniitii; the >eieri-iirnni: lonl >lx-nr«iin{ 
UiIm*-, trial**-!" In. WiiiHirrIli'Ii. Iiiio-I Hjwte. Mcrnirv miior 
U4‘«lirt«r. H(.. WlTMOt"!* ADAPTKItS. .Ma>lie >uii haic 
had mi rcjil rlmiirt* to |ini\e h>. real «*<*«tmm.v. It^ <iirm*nienre 
and iiK-ume nnidurinK iiouer. ]lert‘‘;< how .\<ni can courantco 
yournrlf. Send emitien lieluw an<l learn how .xni ran use 
the ne4\ IilAGNO.MK'PKU for Id da>, FIlKK. No nhliita- 
tinii. I*rp|iiire now for the on-rnnhinic senlce ilemanils of 
tlie iiio>t exc-itlnt; iiolhiral grapple of this generation. 

5 ultra modern testing instruments « 

In I at the priee of I 

Other Supreme In^tninient**, as follow, ram- the 
Same guarantee: 


MODEL 90. Supreme Set Analy 2 er . $78.50 

MODEL 60, Supreme Ostillator . 30.00 

MODEL 70, Supreme Oscillator . 49.75 

MODEL 40. Supreme Tube Tester . 30.00 


We ulll mnui aniidiim-e tlie new Smireme .M4hli*I 50 
.\nabzor, iliat will lie a »ensatlun. Iiifnrmatimi lam. 

All <lealers' net prhes P.O.It. Greeimond. MUt. 

Ask yiittr .lolilier to demonsirate. 


I SUPREME INSTRUMENTS CORPORATION, 
j 440 Supreme Building, Greenwood. Miss. 

I Tell me—alianlittely wilhmit nhllKathin—liow I can 
I use (he new hiaGXOMKTKH fur Hi da.vi FIlKi:. 

I (Mere insert aiiv <»n)er Supreme lii'>Trunieni tit*HireiH 

I N'iiine .. 

j Addre>. . 

j Fhy .. .S*a(e . 

I N-inie of .hil»i»er . 


I rity. State 
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Short-wave 

molded H 

Coil Forms ^ , , 

Four, fl»e tml sli prong fonni. 2oc each, rode ring on 
top <if each fnriij in hrllliani colors, red, yellow, green 
and blue. Fmir pnoitg njll forms, set of four, prrr]slui> 
wound, covering Aftcen to t'\o liumlreU meters, $2.UU a set. 

Molded sockets with colored 
locator ring— 

Base mounting 
481X 4-pnnitr . 25o 

4S1X 481Y 5-iinmt;. 25c 481Y 

474 Laminated socket 

-l-iihHig 10c 

4 74-0 475 Laminated socket 

5-pron^ 10c 

Antenna-Ground 

Binding Posts. 10c 

inff tirips Inr^o or small wires 

'T^nT L'afilly, f Juan I keeps an- 
fnnn t^ndnidiii)' on 
chassia. Binding; nut cannot 
T ct»mt‘ off and bfCoinc lost. 

Binding* Post 

949 FFP Disc adapter for hring- 
fn:; nut tilanicnt and plate 
from pcnto<le tube to provide 
hlamt'iit ami plate vidtage 
f(»r oprrating sbort-wave e<i!»- 
947 KC 7 verters 60c 

Adapters made with any 
NA'^H.O ronneefions desired,, 

t —New type for testing six 
prong *57'tubes^ the C-2 Diode and 
*82 Mercury Rectifier^ H^nVe your 

requirements^ 

3'4-5-6 Prong Speaker or Cable 
Plugs 

905L and 906L Latch Lock An- 

alyter Plugs a-pi't)tig. $3.00 

Tmr with 5-foot caldc . 5.00 

^V. «-l*n.tur . 3.50 

^.pi, o-f„ot cabh' . 5.50 

9S4DS 9650S Adapter f«»r nsi‘ with 
OniiL, six prtmg tt»p. live pr«»ng 

'' 'i bottom .. 1.25 

Pk»rc^c 9640S same with buir prong 
I I iMditmi 1.25 

S ' 954DS Adapter to use with 0(i5 

center locking stud .. 1.25 

954-KPC Pentode Adapter. <‘«m- 
If' iiects catlimle to plate. I'sed 

f<»r n'placitig 245*s with 247 
o»il.Trpp PentiMh* lulws 100 

954 KPC 247 Pentode Tubes . 1 00 

954-FKP Pentode Adapter with 

rt*sistance in filament reducing 
6 vidts 2.5. For putting 
247 Pentislo tulms in 171 

sockets . 1.2S 

9S4-FS for 171 push pull, an 
954 FKP connect«“d in series .pair 2.00 

Send for Price Sheets — Dept. R 

ALDEN 

Manufacturing Company 

BROCKTON _MASS, 


Power Generator 


for short wave 

BROADCASTING^ 

R«fl. Price Was $75 

IJ s Oiw. iKiwcr gen¬ 
eral or for radio I runs- 
fiilitlng made by Wt 't- 
Ingtiouse. Ideal for 
Amateur Tlroadcaattng. 

Miidted (|uanill> pur- 
rliased from I' 8 f»ov 
Signal Forps. 
cycles. 200 watts. lift Volt H. P. 5f. 4ri00. Tan be 

connected dire«t. lielt driven or wind iin>pcllpd for .\cin>» 
tdaiies. ftuaraiiieed new and perfect. Worth $*.^.0(1. bot 
while they la.^t. 4s»lv $4.95. plus shipping charge*. Send 
ilieck or nmnev order. 

NATIONAL ELECTRIC TOOL CO. 

Ill W. Lake 8t. OcpL 188 Chicago, III. 



AERO SHORT WAVE RECEIVER_$ 6.45 

AERO AUTO RADIO, Complete - 39.50 

AERO SHORT WAVE CONVERTER... 12.50 
Send for Complete Catalog 

CHARLES HOODWIN CO- 

Dept. V-15 

4240 Lincoln Ave. Chicago, III. 


RECORDING AT SS-Vs R. P. M. 

{Continued from piuje 88) 


ai'unituro is nut porpoiidlculnr to the plane of 
the recuid, and as a result, lidellly of repro- 
diietloii Is not oldaiiied. The ptekuii should 
be placeil us sliowii in hMg. 1, 

Surface Noise 

lu JJJM .‘I ieeor<liiig. surfaee mdse is more 
pronouneed tbini at tin* higher speed. The 
freiiutuuy of Ibis serateti is in Hie ludgbbor- 
IummI <if .‘t.iiilM <*y<*les and for ibis reason Is 
more obJiM'tionable. In eonuiiereial reeonliiig. 
Ibis surfaie iioisi> has bt'eii diminished eotisid- 
erably by itnpr<»vlng the record uiaterial. but 
in instanlaiieons reeordiiig. no <letermiiied ef¬ 
fort lias lM'«*n made to overcome it. The use 
of a scrateh lilter Is not reeoinmended ; if one 
were used, every friHpicucy above 4,00(1 cycles 
would la* cliiiiiualed. and the record would bisc 
its brilliancy. In Die use of aluminum, this 
ipdse becoiims especially object Iona ble near the 
periphery of the record. 

Scratch in recording Is due to two things. 
First, the hardness of material used, and scc- 
oml, the angle the diamond needle makes with 
the reeord. Aluminum should be of medium 
banlness and should be well lubricated or 
waxed. If the material Is too hard, the needle 
will rip and tear the record and terrific sur¬ 
face noise will result; if it Is too sofl, tin? 
danger of destniying the record will l»c iii- 
creas<‘d. It is a good policy, aftiu’ imrcliasing 
a read.v-made HI inch recording disc to go over 
it with a pleee of waste that has bi'cn soaki'il 
ill wax, Tlie dise must be spotle.ssly <'lcan. 
am] when eleauing, soft ebee.siMdotli should be 

US<‘fl, 

In Fig. 2.\ Is shown how n steel reeording 
neiHlIe normally sets In the euttlnghead : note 
the steep angle that it makes with the record. 
If a diamond needle Is usetl, the shank should 
be bent to the [M»sitM>n shown in Fig. 211, so 
that the sides barely elear the reeortl. SUvI 
ne4Mlb‘s are nuule of hardened metal whleh can- 
imt be bent, but the shanks of diamond neeiiles 
are made of soft metal, and bending is a simple 
mutter. Si‘e that the i»oint of the needle is 
not too sluirp; otherwise, it will teiul to cut 
the record Instead of vompreiixintf it. 


tJood JlJl-l,'.*) IC.i'.M. records can he made If 
care and patience are exerci.sed, and the re- 
eordist should not lie too easily tli.seotiraged 
if his lirst trials arc iinsali,sfaetory. 

Home Talkies 

As statCMl before, the liehls for slow-speed 
instilntaiieoiLs reeords are iltweloping rapitily. 
and the most interesting one is home talkies, 
('onsiderahle work has been done on the soiind- 
oii-disc nietluMl, ami in the near future siieli 
a tnaehine will be market<Nl ftu- tise by tlie 
amateur. While no material is available for 
publiciitiou on this iipparatus. the iiieehaiiisui 
is ipiite simple. 

Front the turntable motor a flexible coii]ding 
Is brought out wliieh eoiineels to the enmeni. 
in making Ihe sound jdefure, the tilm Is marked 
with a piiiieh. and a eorrespoiiding mark is 
made oil tile record, Thu recording head Is 
then plactHl on this mark and the section of 
film with the hole is placed in the aperture. 
The switch is then thrown and the action 
stiirtcd after a few sei-onds have elapsed to 
allow the motor to reaeli operating speed. In 
showing the pleture, the film Is phu-ed in the 
lirujeetor with the piiiielied hole in the aper¬ 
ture, the piekup Is plaee<l on the “start" mark, 
and then the motor l.s started. 

When the fllin breaks, eaeli frame, prejmni- 
tory to the patching, sluitild Ik* replace<l with 
a blank frame. This protects against tile lass 
of syni-hronlsm. 

The (juestion of playback needles is anotlier 
serious juoblem in rcprodm-iiig from 
|{. F.M. aiuniinum reeords. The tiliro or thorn 
ueeille, unle.ss treated, wears out before the 
einl of the reef ml is reiteheil. Tf> prolong the 
life of the.He needles, sonu* nianiifnctiirers have 
inipregnatfsl the npf*db* with hakelite or shelliie. 
ami it Is surprising how niiieh longer thesi* 
neeiiles last. W’here a fibre mH*<lle barely fin¬ 
ished one 12-liuh 7S U.F.M, reeord in goo<l 
eoiiditlou. it is now possible to |»lay four of 
them W’ithout reshar]>euliig Ihe nee<lh*. This 
means that the m*edle will now easily last 
through n fifteen minute, /:i U.F.M. reeord. 


AN A. C.—D. C. PORTABLE RECEIVER 

{Continued from page lO.S) 


W'indlng Id to LO inclusive j 
One riU-mf., ino-vidt dry ch'ct roly tic condenser. 
Acrovox. Fid: 

One S-iuf., raid-volt, dry eh'cfrolyth- condenser, 
Aerovox. ('1.7 : 

Oin* Id-iiif., 2n-volt, dry electrolytic comlenser. 
Ai‘rt»vox, ('14; 

Five .l-inf., 2(Ml-volt, tubular eiindeiisers. Aero- 
vox. (' 10 , ('12. ('8, F4. (‘.7. 

One .(io:;.7-iuf.. mica molded condenser, C7 ; 
One .00112.7 -III f.. iiilea nioIdi*fi eondf»nser (*(►: 
One 2.7(i-idini, .7()-watt, vitriKUis enaiiio] resistor 

uti: 

Oin* .700.000-ohm, 1-watl, carbon resistor, Tni* 
lest, Kd ; 

Tw'o 2.7o.(Mio.olim, l-watt carbon resistor Trii- 
test. U4, U.7; 

One .70.000-ohin, 1-watt carbon rc8lst<ir Tru- 
list U;5; 

Oiu* loO-olim, 1-w’att, carbon resistor, Tnitost, 
U7 : 

One 100-olim. flexible resistor. Truvolt, U8; 
One “(lO-obm. flexible resistor, Truvolt, U2; 
One I jut' switch and lO.oOO-olim voliinie-eontrol 
('arler. It! ; 

Otic anti'inia binding post. Fhy ; 

Seven F. Y. wafer Soekt'is, K!»y; 

One wood piint‘1 : 

Om* .leuseii-typc F.M.l tlynamie speaker, with 
output.traiisfonner for operallou with iicn- 
tode tiibf's : 

One A.F. transformer with 1.20o-f»Iun second¬ 
ary, Ki'iiyon. (chokeI : 

I'wo-tnbe shields with bases. 1 lammarluiid ; 
Out* .000“7r»-mf, three-gang condenser. Ik* Jiir. 
Xo. “.70:*. clock wise. min. to max., FI. (*0. C2, 
FI I, (T.. FI2 : 

One vernier dial—Do .Tur type K. .seeti»r vision. 

flat, clockwise 0-100: 

Two large size brown bnkellte knobs; 

One dial light. Ik* .Tiir tyiie V ; 

One esciit<in‘on, lie .lur type li, sector vision; 


One appliance attnehnit*nt .split plug; 

One and oiif*-lmlf feet shielded eop|>er wire for 
grid leads: 

'fen feet of lamp cord : 

'IVn fet*t of solid |Uisli-baek hookup wire; 

Ten s<dder lugs; 

Fight Xo. S- :;2 hex nuts; 

Four Xt). 8—:;2 x %-iii. nicklc oval-bead 
sc*rews ; 

Four Xf>. 8 X %-in. iiickle. oval-head screws; 
Four Xo. 8, iiiekb* finish washers ; 

Thirty-live Xo. 8 —'^'2 x % in. screws; 
*rhirty-(ive Xo. 8—.*12 hex. mils; 

Four Xo. 8 lock washers; 

Thifty-nvc Xo. (J lock washers; 

One stove-bolt :1 /m; x 4 in. with mit ; 

Two stt>v<*-liolts :*/ld X 2»4 in. with nuts; 
Thn*e %-iii. niblMT grommets; 

Five ItilK* grid clips; 

Two brass s)moors i^-in. long with 2/1(1-In. 
bole: 

Tw’o fiber waslu-rs. %-Ui. *1 la meter with .'Vin-ln. 
hob*: 

Twff brass S|meers %-iu. long with %-iu. hob*: 
fine square ftmt of s[H*aker eb)th : 

One wootl pnnf*I. Ulan; 

One eiiblnet and cover : 

One pair separable hinges : 

One spring b>ek : 

Ffuir rtibbor cabinet fei't : 

One ioatlier carrying luiiifile; 


OUTPUT METERS 

((Continued from page f)2) 

One Lynch l(Mi.iMio-<iiini resistf»r. I watt, K7 ; 
Oiif* Lynch inb.unM-ohni resistor. 1 watt, US; 
FfUir International .Mr tip-jacks; 

One biikelile imnel ins.; 

(^Uf* lb*st .sw’iteh. Type .’IXSGK ; 

One 4H..Vfdt battery: 

One pair Internationa) Air test leads, Xo. 128, 
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WATCH yOUR WATCH 


Those in vocations roquiiiiijr rontart with 
ina;;ti<Mii' lit^lds usually know fmiii aiinnyiii^ 
eX|K*rit*iK*e that they eariiiot ex|MH'( roiisisti'tit 
s<*ivire frtun their watehes while werkiti;; 
aroiuui eleeli-jeal apjairatns. Sto<*l. ef eonrse. 
is reatliJy nm;;rieiize<l. ainl the liairs|irin;r aiul 
most other parts of a wateh luoveiiieiit iie<-es- 
sarily liave heretofore heeii !ua<U‘ <>f slei*J. 

Jhit a MieaDs of avoi<lin;; the aiiiioyame <>f 

poruiaiieiit ly iua;:fietized watches liiis I.. 

evolve<l hy atl eiiiiiKUlt Siri.ss j»liysicisr of in 
teniatioiial fame. in*. I’liarles K<haiar«l tiuil- 
laiiuie. well known as tJie recipietii <if tlie 
Jli'JU Niihel .\\\ar<l in Thysirs for llu* ilevelop* 
tneni of certain rnst-resisiinj; nickel steel al* 

loys. particularly Invar a ml K1 invar. 

laihoratory e,\peTiTneiMs slu>w that tin- <‘oii- 
veiitioiuil wateh with re;:ulation steel hair- 

spriu;: and usual tyja- of halaiu-e wheel will 
hrcoiue so erratic after exjMisure to nia;;netic 
liehls up f<> ;;t;u lines per square iinh as to 

he useU‘ss as a timekeeper; whereas, with an 
Kliiivar hairspring; and a uoiniua;L'netic halatiee 
whe<d it is hut sli;:litly aflfecied in fields of 

that streiiffth. 



that it coiitiaets and therefore osi-illates more 
«tuickly when a rise in teinjieratun- caused the 
hairsprin;; to weaken—ami vi<-e versa. 

This form of constnietimi t*ousists of uiak- 
in;: the rim of the halaiiei* wlieel A, in H;:. A 



Fifl. 1 


and Fl;r. I, of two different metals—brass and 
st<‘ej- and of <-nttin;r the rim at two oj»pfe 
site points in its perijdiery. 

'Phe Klinvar hairsjirtna: makes it possible to 
nse a moiKmietallie. iimnt, iii>ii nia;;netie hal- 
unee wheel It. in Fit'. A ami Fi;:. 1. 

The hu‘k of mnmtetie siisei-ptihility of these 
Klinvar <-tiin]>onents is shown in the lower and 
upper halves A ami i;, respectivtdy, Fi;:. 1. 

Without some means of eonnteraetin;: a uia;;- 


0 - 

iF.vy-rt 

Pfcwi LOil 

-^ 


-^ 


Flo, 2 


Fifl. A 

Photograph of the newly developed watch which 
may be used in a magnetic held. 

An increase in tenij^erature—wliether «lue to 
weather I'oiulitituis or ti> ju'oxitnity of tlu‘ wateh 
to heat—causes the hairspriii;; to lost- some 
of its idastlcity. ]»e<‘rease in teniiM-rntiire. enii- 
versely. imu'eases the elasticity of the iuiir* 
sprin;:. 'Po otT.vf*i tlie errors in timiii;; which 
these ehanp's wouhl <ause. the M-oinpensat- 
in^” typo of balance whe^d is so eoiistrueti-d 


netie influence, the hairspriii;: may he So 
stroimly attraf'ti‘d to tin* halam-e whetd as to 
n<‘tuaU.v touch It. as shown in FI;;. :i. wlieii 
tlie wat<*ii win no lon;:cr keep time. 

The whoh- assembly, therefeu’e. renders a 
wateli praetiealJy imnniiie lo permanent mag¬ 
netism and unnffe<*ted hy temperature elian;res. 
Flirtlieriiiore. an Klinvar e>|uij»ped watch when 
mljnsted in two extremes of temperature oper¬ 
ates at tile same rate in interveniii;: tempera¬ 
tures. Heretofore, a wateh eorre<-t at say 4n 
F aii<] Oh® 1' would not he exactly Cfirrect 
between oi“ heyond those t«*niperatures. 


MEGADYNE CORRECTIONS 


In the .Inly issue of this nia;:azine there was 
pnhiisheil an article dealing with the eonstrue- 
ti«in of the ••.\le;radyiie- receiver. In the pie- 
t<u‘ial representation of the receiver iin <‘rror 
was unavoiilahly inaih*. With the <-oiiiieerioii 
as shown in tin* .Inly issue. |h<* “A" hatter.v 
will short circuit—a»c thv rorrei trd (Ihnjnim 


tthotf'n hc/oir. Tlu' s<‘ln'matie idrcuit shown in 
Hie same issue is. however. eorro< t ami may he 
relied upon wlien hnilditiK the set. 

In this issue of K.muo-Fii.mt. there is <le- 
scriheil the power unit that ;:oes with tlie re¬ 
ceiver If tile constructor desires lo electrifv it. 
S<*e pa;:e 8o. 




New Discovery! 


ALUMAWELD 

Solders Any Metal 

Here Ik the all-metal Kniiler ynii have been wait- 
ioK f'>r! li will Mhler aJuiilliniln, |mk liietat, die 
eaKtIoKK, ra<l inin, sleel, bruKK. bmnze. copper or 
any olber loctal. It will join aluriiinnm ti» raKt 
iron—I'opiier lo steel—jmt metal lo braKK. It will 
reiiair anyibini; that ll made o< metal—qulrkly. 
surely and lastingly. 

EASILY APPLIED 

.MuinawebI all-metal solder Is applied with 
a Koideririg ins*, blow torch ... or t>y the heat 
of your gas slnve. It ftmvK at an exceedingly loiv 
leiiiperulure. No experience reiiulretl. 

SUPER STRENGTH 

.Mu III a we Id fs 12 times as strong as ordinary 
solder. It Ik a goml eondUctnr of eleelrlelty but 
not at all subject (o elecimlysls Inastnurii as ll 
asSMiiies the |K»Kitl\e or negative ebaraeter of ibe 
iiielaJ to which it is Hpplicil. 

USED FOR RADIO WORK 

Since the iIlKcovery of Aluniawehl, a few months 
ago. this solder lias been extensively used in radio 
work. It Is the only satisfactory means of solder- 
Ing copiter wires lo aluiiiintiiii. It repairs alum¬ 
inum shields, and replaces riveting on aliiininuiil 
cahiiiets. In a hundred and one dlfTerent ways, 

It ran sue money and assure more salisfaclury 
ratlio |>erformanee. 

MAKE THIS WELDING TEST 

.Make the weltling test and prove to yourself 
how nuiekly and easily .\lumaw-pld works. Along 
with each kit of Aliimnweld we send 2 aluminum 
strips. liiitt or lap these togetlier—apply a 
small amount of flux and iolder—heat over any 
kind of a flame. In aitfiroxlmately ten secon<ls 
the flux will smoke and the almuiimm strips 
will well] together. If. after moling, you ran 
break these apart, wlllr j-our Angers, or with 
liHers, return the kit and wc will refund your 
money. I’oiild anything be fairer? 


Agents! Dealers! 

MAKE BIG MONEY 

SELLING ALUMAWELD 

Get In on the ground floor. Our agents 
are making up to $30 a day selling 
Aiumaweid. Be your own boss. Every 
home, taetory and repair shop NEEDS 
Aiumaweid. It sells on sight . . . tOO 
per eent profit to you. Send 50e for a 
eomplete kit. Try it out. If you MEAN 
BUSINESS, We wilt grant you territory 
. . . give you leads from our advertising 
. . . and circulars for distribution. Don't 
delay. Aiumaweid franchises are VALU¬ 
ABLE. They'll go FAST. Malt the 
coupon . . . TODAY! 


ORDER A KIT—TODAY! 

.Munuiwcld i)t pui-ked In handy kits, all «smi- 
plete. Kacfi kit contMlris sulder. flux, tempered 
>teel rleanliig brush, altiminiim »lrlps. and mm- 
plele. easily followed directions. Knough ma¬ 
terial for 2tl Hientge J«»lis, only .'Or. Less than 
3r a job. If. after ii<lng .\Iiimaweld. you ilo 
mu find it sill we claim, simply retiini the kit 
and we will refund your money. You lake no 


K\ery day jiJis are mining up that require 
.\ luma weld. Ito prepared! Order a kJi lodav. 
On the »ery first job you will save the Site it 



ALUMAWELD CO. 

710 East Broadway. Dept. 17. 

Glendale, Calif. 

Gentlemen: 

.Malt loe Immediately a eomidete kit of 
.Mitniawebl. wmtainitig a generous supply of 
.Mumaweld solder and flux, steel hrush and direc¬ 
tions. for which I am eneloslng fifty rents. If. 
1t»r any reason. 1 alu not satlstleil, you agree to 
refirtid my money . . . without question. 

r ] Check hero If you want agents' proposition. 


Name . 

.\ddress . 

Town and Slate 
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Whatever 
Your (Question 
about words, persons* 
places, look it up in 
^ The **SupTtme Authority^* 



WEBSTER’S NEW 
INTERNATIONAL 
DiaiONARY 


J 4S2,000 CntriM* 

M ^ 2.700 PaK**» 12.000 

M fy BloKraphlcal namas. 

J jie 32,000 Gaosraphlcal 

m\ aubjacts. and 0,000 Ulus* 

■ I tratlona* Write for specimen pages, etc.. men* 
|B J tioning this magazine, to 

I [ G. & C. MERRIAM CO., Springflald. Mass. 


Read about our new plan 
for buying the 1931 and 
1932 OFFICIAL RA¬ 
DIO SERVICE MAN¬ 
UALS. Full details con¬ 
cerning this will be found 
on page 72. Turn to it 
NOW. 


Mr. SERVirE MaiX 



Thank You — Our advertisement in the 
July issue brought us hundreds of replies, 
and NOW hundreds of copies of 
“Gold Seal Radio Tube Sales Plans 
for the Service Man” are on the way. 
Step to Gold Seal Radio Tubes and 
Profits! 

The tubes you need—for receivers, trans¬ 
mitters, public address or television are 
made by Gold Seal, 

Gold Seal Sales Engineers have devel¬ 
oped a special “Selling Plan* for the ' 
Service Man. It’s yours in return for 
the coupon. 


Newly Made 
Sales Resistance 
Fully Guaranteed 
Long, Useful Life 
Licensed by RCA 
And Double Tested 
An Experienced Staff 
Standard Specifications 
Best of Materials Used 
New and Modern Equipment 


STEPS TO GOLD SEAL 
RADIO TUBES 


Mail Coupon TODAYi 


GOLD SEAL MFG. COMPANY 
5 Central Ave,, Ea*t Newark, N. J. 

Please send me by return mail Speci¬ 
fications on GOLD SEAL Radio Tubes 
and your **Sates Plan** for Service Men. 

Name - 


Addtei$ 

City. 


State 
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MCfftnnical I'vh’i'ixiou Sfistctnn — I Ids hottk 
oflfors a fnii ly th tailotl jinalysis niitl th^scrip- 
tion of tlio prominent inofliaiiically tiponitod 
Iflovisioii systems. 'Phoy iiulnth* tho 'I'olfhor. 
lilt* Ihiird, tlio '1't‘hdiinkrii. the .Tt-iikins, tin* 
Satiahrin, tln> .\h‘.xjirPh'rson. tin* lb*ll Tolopluua' 
and iho Graniophotn* systems. ,\ii athanjit is 
inado to osiiniato tin* pocnliarltirs and valin‘ 
of rat'll. 

i:ii4 tnnnr Trh risitnf '['Iw atloinpts 

to ovrrronir stmit* of tin* iiilirrriit diffiriillios 
in mrrlianiraI sysinns by tlir nsr of varyinji 
rlrctroii strt'aiiis arr tlrsrribrd liorr in tin* form 
of tin* Zworykin, l-’arnsworth and Von .\rdrnnr 
idorfrordr sysfrins. 'I'ln* ronsi nirtion, <iiialitjos 
and n.'^r of 4*at'h arc taitliiird. 

7V'/rr ix/f/a Stutlios tnul — .M* 

thoii*.rti trb'vislon is tfriin-ally oonsidrrrd to hr 
in an rxprilmriital statr. nrv«otlirlr.^s it has 
drvrloprd a sindio trrtini<pir and I'rlatrtl prob- 
h*nis prrnliar to it aloin». 'Plir lax'oiit of a t'dr- 
vi.^ioii .'studio, tlir piiolo-rtdl a rraii;Xrinrnt. tin* 
sUnlio rtpiiintirnl ainl wiriii;' and oiitsidr pick¬ 
ups. MS tlit*y arr nsrd in pirsnit practice, aro 
fully th»«t rihrd. Tin* ilfsi;:n, hM-atitni a ml 
operation of the television transmitter it.<4df 
is al.<o taken np. 

Ihttr fo Huihl ixudhiriHurs A practit'al and 
tletnlletl int'tliotl for coiistrnethm a niaelnne to 
j-eceive television iinnires is <h*.'«4*rilM'tl ln*ro. 'I’lip 
bnildin*,: of the .<eanii!im di.^e. tin* means of 
di'lvin*,; and syin'lironiziiitf it, tlm hnildiim of 

h*ns tll.^es ainl inetlnuls <»f cotineetinir tli(*nL 
are all tllscnssed. 

Uhtr to Ituihl Ifntlhtrisitfn Ifrn'ivvrft — 

/. 'This loiok tli.sfusses eliiefly tin* rmlio proh- 

b'lns in the Imihlinir of a ... .Xtiaptin*.; 

the n*eeiver to tin* freipnmtles on will eh it 
must he nse«l is tovorotl fully, with speeial 
emphasis tni tlet4*ctors anti phtnie fn*tjin»nfy 
amplidt*rs. 

//me to Ituihl a Jituliofi.'tion l\r*-rivrr Part 
I!, 'Phis hotik completes the work t»f IP. T.\ 
by disciissiim the t'tmiplete teb'vision eirenit, 
hasetl Imth upon the meehanieal type of scaii- 
nlnir ami the t*h*cfronif .<ystems. I’omuiercial 
rat lit! vision receivers are t!ese!iht*4l. 


INFORMATION BUREAU 

ii^anfhntrd from pof/r 

tlen.<eis : CT. <’S. Cl», iTn. .Oo-mf. ; (’ll. O.’J- 
nif, ; <M2, (’12. 0,4-mf, ; (’14, 100 mmf. ; C15, 
o.O-mf,; (’Id. .ooi.-i-mf. 

Tin* clrenit has three stagt'.s t»f T.R.l*’., tlloth* 
tlefecttir. matfinOo-tlynainic reprodiieer. anto- 
maiit* vtdnme coiitfcd ami. In tin* tint>|»iit eir¬ 
enit, piislopnll peiifotles. 'Pin* U.F. trans- 
fttrnier which is n,<t*tl tt> etaiple tin* U.F. am- 
plilier tti the tlitale tlett*etor is f*f aperbalie t»r 
nntuiictl type. Gritl circuit bias potentials 
are t»btalnt*tl by means tif resisttirs in the return 
eirenit of tin* “U” sniiply : thus, then* is ini 

... tt> supply a separate ”(”' battery. 

If the U.F. tnhes an* sliirhtly btdtiw normal 
in nuitnal etimlnctanee value, tlie rt*celvt»r will 
m>t have its normally hltrh train. Ib*alitrn the 
fireuits (wln'ii neees.^ary) at 1200 ke. All of 
the tubes are of ‘'aiiloiutitive” or (».P. vtdt tila- 
nn‘!it type. 

In Installintr tin* rt*prtMliieer, tlie best tone 
tpiality will result when tin* Instrument is 
mountetl tin tin* tlHshbtnirtl faeintr the rear. It 
shonltl imt be nnainted so that the rt'prtnlueer 
Is faciiur tlownwanls ttiward tin* llotirhoavtis. 


A-A-A-A-A-H ! 

Ltis Aii’^ndes. Uatliti .serviee etnnpanies. 
wrt*st llii’,r for tirst iistintr in the elnssUietl pin on* 
llst.s, are seeing whieli ean prefix tin* most 
‘A’s* to Its name. 

Four radio shops on \Vestt*rn aveniit* ntiw 
start their mimes with iivt» ‘A’s’ to stpieeze 
ahead of the A AAA Uadio Service, which lias 
10 branches. 

List is eurrentl.v heatled by the AAAAA 
.\iinderst»n Radio Shoppe, 


i 
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THE THEORy AND CONSTRUCTION OF 
AHENUATORS AND LINE FILTERS 


/rom pane 05) 


Zo = 2>/Zc (Z 2 + Zi) 

Zo X 2 {40 A + ^2) 

Zo = 2>/.S2 X I22.-I 
Zo = 2 X 100 
Zq = 2(K) oliii»8 

Therofon* *•/„’* tln» iiiiiiju'r iniiM*<!aiMo of 200 
oliniH 04(nals “/,►’* I In* <liiirjn!<*risti<- jiiiiwdanrc, 
wl)i(‘h also i‘(|na]s 200 ohms. 


Design of Pads 

llaviii;; dosi^riUMl an lI-tyiM* pad to ^ivc us 
tin* dosirnd loss, lot us pnx-red to d<i tlie same 
with a *‘T‘’-iy|)e pad. 

This at tonua tor is so t allod^ lMM'ans«» it is 
ooinposod of ihrn* i*«*sistoi*s taking tin* form 
of the Utter “T.*’ Tlds pad is known as aii 
nnha lamed iictwiirk in that series insist o is 
arc used in only the hii:li side of tlie line. The 
other side of the network may or may mit he 
Kronnded d<‘pendin^' on the type of ein*uit in 
which it is to he placet!. This network is 
shown in 12. 

Tiio etpiivalent circuit of Fi;:. 12, is Kiveii 
in Kilt. I’h anti everytiiln;: that has been saitl 
about ll*type patls, hohls true ft)r the T>typc 
pad, cxvvpt that the s4Mit*s arm for a T- 

typo pad is exactly twice the value of 
for an ll-typc pad itiviim dn* same loss. This 
is easily seen, for if we fake the series arms 
out of tlie low side of the line, untl still wish 
to maintain the same tliarat teristie impetlance 
in the cireuit, tlie series arms in the liiith 
side of the line, must lie exactly twice their 
orii;inal values. Therefore, kmiwing the ct>ii» 
stants for an Il-typo patl. ami wishing tti design 
a T-typo pad to give the same loss, all that 
would have to bo done, is to leave the two 
series arms out of the low side of the line 
entirely, and make the tw*o sorU*s arms in the 
high side of tlic line just twiee their original 
values. The shunt arm "'T.,." remains the same 
in botli eases. 

The w’oiking formulas for T-type netw'orks 
are as follows; 



(4) 

\ A -f 

2 Zo A 


A2- I 


“Zr* the series eU inenl 

“Z*** the shunt oh-nicnl 
'Z«** the characteristic hnpeduiire = ^/7,t{Zl + 2Zj)((i) 


Example of Design 

As an example of di*sign to illnsfrate the 
use of this type <if network, we may prooeeil 
to apply the above formulas to the design of 
a 'P-type pad to also give a 20 decllnd loss. 

(.iiveii—To design a 20 <]ecibe| pad to work 
between two 200-ohni iiiipedanees. tsee Fig. 1-1). 

Then “Zq’* is equal to 20o ohms (given). 

From '1‘ahle 4, the value of “A.** the am- 
(iliheation eonstant for 20 €le<*ihels. is given 
as 10. 

Then ’‘A“ is equal to 10. 

Solving for ‘*Zi“ tin* smies clement from 
equation (4). 



“Z 2 *’ the sluint element is the same as for 
the ll-lype pml, as the formulas from whieh 
"Zo** the shunt arm is iletermined. Is the same 
for both II and T-typo pads. This Is seen 
from inspeetion t»f the formulas for the two 
types of networks. 

The eompleted network shown in Fig. 15, 
having the constants as determinod above, of 
•Z,** the series <*lement equal to 104 ohms, 
ainl “Zo** the shunt element equal to 40.4 ohms, 
when inferposetl hetwwn the two 200»ohm im- 
pefhniees. w’ill give the desired 20 deeihel loss. 

It will bo noticed (see Fig. 15) that the 


siTii's arm “Zi*’ as determined for the T-typo 
pad. is exactly twiie the vahn* found for *'Zi’’ 
in the ll-lype pad, am] ehecks wilh the values 
given in 'I’ahle 4, from which the ronstants 
•‘Zj*’ and “Z^” for TMyjK* pads may lie found, 
when working hotwcon 2(10- .5011- and (UtO-ohm 
Impedances, 


Design Information for Resistors 
Used in Attenuators 

'Pile resislors iisi*<l in attenuators must be 
iioii-n*aetive iliavc iiegligthle liHlmMance and 
<'apa<‘it:inr<*I so that the atteiinator will main¬ 
tain a constant impedam-e ihioiighoiit the audio 
hand (o till* impi*daiices between wliich it is 
working. Ity designing tlie attenuator to liave 
a eonstant impedaiiee, it will otter the same 
degree of attenuation to all audio frc<]neneh*s. 
with the result that the fn-qm-ney response I 
charaeteristies of the <*irenit will la* prac* 
lieally Hat, which is the i<leal strived for in 
all voire transmission cireuits. 

The following constructiimal data on the 
resistors usi*d in attenuators Is given, so that 
flu* above ineiilioiied cliaiaeleristics may be 
obtained. 

All resistors lower than 200 ohius are wound 
in hitilar fashion. Tlie hililar method eoiisists 
of paralleling the wire throughout tiic wind- 
iiig as sliown in Fig. Id. 

For all resistors below 200 ohms, the follow¬ 
ing aeciiraey limits for resistunee should bo 
adhered to : 


Resistor vahir 

■s in ohms 

Acciirary limits 

1 . 


=*= .p;; 

50 . 

100 

. 25 % 

100 . 


* .r.% 

150 . 

.200 

* 1.0% 

2 (X). 

. 2 ;K) 

2.0% 

250 . 

.300 

A 5.0% 

Resist ors whose valiiu*^ 

1 arc greater than 200 

ohms, are wound in the woll-kiiown rcviMsed 

layer nietluMl, 

in which 

the layers arc wound 

upon »*arh other in revorseii tliroetions. 

For all resi 

isiors ahov(> 

200 ohms, the ftdlow- 

ing aeeiiiaey 

limits for 

rcslstauee should Im.* 

adhered to; 



Resistor vaho'S in ohni.s 

Accuracy limits 

300 . 


* . 1 % 

4 *i 0 . 

.IKK) 

. 25 % 

(iCK). 


^ . 5 % 

7 .%. 


1 . 0 % 

IKK)_ 

1000 

=* 2 .o(i 

10 (X) ohms ami aliove 

* 5 . 0 'c 

'Pile IndiK-ti 

mice of n r 

'esisior is expressed in 

mieio-heiirles. 

and tin* 

capacilaucc of a re- 

slstor Is oxpresse<| in ndero-niiero-farails. 

'Phe maxiniiiiu allowable iudnetaiiee in inlero- 

henrles for resi.stois below 1.000 (dims Is given 

in the folh»wing table. 




Inductance should not 

Resistor valiK's in ohms 

exceed 

1. 

. 25 

3 micro-henries 



t> - 

50 . 

.100 

8 •* 

100 . 

. 2 (K) 

13 “ 

2 (K). 


23 - 

:kk). 

.400 

33 - 

400 . 

. .■|(K) 

43 ** 

.'KK). 

.tKK) 

53 - 

IKK). 

.700 

0.3 “ 

700 . 

SIM) 

73 " 

kOO. 

.tK)() 

S 3 “ 

000 . 

1,000 

‘)3 - 

The iimxiinuol allowahh* eapa 4 ‘itane<’ in miem- ^ 

micro-farads 

for resistors abovt* I.UIM) is giv(*u 

below : 





<*apaeilanee should not 1 

Rcsisto,- values in ohms 

(»xeeed 

l, 0 (K). 

. 2 ,IKM) 

03 iiiicro-miero-faradr 

2 ,<KM)_ 


50 - - « 

3 .(KK» . .. 

. 4 ,IKK) 

44 - - - 

4 ,(KK). . 

. 5 .(KM) 

40 - - 

5 ,(MM). 

.O.IKK) 

37.5 - - - 

t),OIM). 

. 7 .CHK) 

35.7 - « - 

7 ,IKK). 

S.IMM) 

, 34.3 - - « 

S. 0 (K). 

O.IKK) 

33.3 - - - 

O.tKM). 

lO.IHK) 

32.5 « - - 

If the resistors are wound as speei(i(*<l, and , 

the aeeiiruey 

limits for 

resistance, iiidnctunct*. ' 

and eapaeiiy. 

as giv(*u 

above lire maintained. | 

a practically 

constant 

impedance attenuator 

will he the result. 

1 



OSCILLATOR 

Licensed by A, T. & T. Co. 

$1 O Net to dealer 
AO $30 list 

Net to dealer 
output meter 

If noi at your Jobbers we will ship 
direct when remittance accompanies 
order, 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with Zlyi-v- and 3-v. 
batteries and one ’30 tube. Direct 
reading broadcast band (550-1500 
kc.) and intermediate band (120- 
185 kc.)* Sharp 2d and 3d bar» 
monies for 260 and 475 kc. Oper¬ 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
6.\llj4x5j^ in. Weighs but 8 
pounds. Built to high standards. 
Every serviceman should have the 
No, 550 oscillator to align r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform¬ 
ers, check oscillator stage and de¬ 
termine sensitivity of a receiver, A 
necessary instrument. Get yours 
today. Write for catalog of serv¬ 
icing instruments. 


I Rejidrite Meter Works 
I 17 College Ave. 

I BltifTton, Ohio 

. Please .semi all information about 
I Rearlrile Oscillator and other service 
I instruments. 

j Name . 

I .Afldress .... 

I City. Slate.. 

t—— — — — — — — — 

Readrite Meter Works 

Established 1904 

17 College Ave., BlufTton, Ohio 
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G«t Into a Lino 
Whoro Thoro'r Action— 

Every Day—And a Pay¬ 
day Every Week—You 
Be the Boss 1 

Right now while hundreds are 
looking fur work where there 
Isn't any* the radio service 
field can use trained men. With 
the proper training and the 
necessary equipment, you can 
enter this held and make a 
comfortablellvlng. We Include 
with our course this modern set 
analyzer and trouble shooter 
without any extra charge. This 

K e of equipment has proved to be a valuable 
to our members. After a brief period of train¬ 
ing. you can take the set analyser out on service 
calls and really compete w‘lth "old timers." ^^'e 
show you how to wire rooms for radio—install 


YOURS 

withMt citn msL 

A modern eot aiialy<«r 
sod trouble ehootcr. 
Find* «hat'* caiutn 
the trould*—le«lii cir 
cuJta »n(J tul>e*—me* 
•uree re*i*tanc« — cn- 
pacliy of cuDjenaer*. 


auto sets—build and install short-wave receivers 
—^analyze and repair all types of radio sets—and 
many other profitable Jobs can be yours. 
Teaching you this Interesting w'ork Is our busi¬ 
ness and we have provided ourselves with every 
facility to help you learn quickly yet thoroughly. 
If you possess average Intelligence and the desire 
to make real progress on your own merits, you 
will be interested In our 


NO-COST MEMBERSHIP PLAN 


Start this very minute! Send for full tletalls of 
this plan and free booklet that explains how 
easily you can now cash in on radio quickly. 
L>onT put It oft I Write today I Send Nowl 


r Fill Out and Mall Today! ^CA-8 1 

I RADIOTRAINING ASSOCIATlONeff AMERICA I 
I Dept. RCA-t, 4513 Raventwood Av., Chicago, III. i 

I Gentlemen; Send me details of your Xo-Gost | 
I Membership Enrollment Plan and information on I 
I how to learn to make real money In radio quick. j 

I Name. I 

1 Address. ■ 


I City 


State., 


J 



DON’T FAIL TO SEE THIS HIGH-GRADE 
SIMPLE CODE SET 


Adjustable idtrh buzzer, nickel plated metal parts 
mounted on bcaidifutly black molded lUkelite base. Con¬ 
tinental Code relief molded each side of key. t'llm can 
lie Imt 111 binding iwst to bold fountain pen nushlUlit 
battery. 

Great for practire-slgnals with wire up to 1000 feet— 
or grounded ami roiinecied to aiueitna ad-i Wireless 
transinlller fur short tllstances—signal being received on 
an>* kind of set—ronnwled to anipllfler brodtires Inud sig¬ 
nal bir group iirartice. .Vlden Cmle Set, Price 75c each 
at your dealers or post-paid. 

ALDEN PRODUCTS CO.. Dept. R., Brockton, Mass. 


I Universal Bullet Type 

MICROPHONES 



CARBON GRANULE TYPE 
WITH HISS ELIMINATING 
FILTER 

A new Fniversal product designed 
In gho the public address man 
llie ultimate In apiiearance ami 
jiroved rXl\'Kll.s.\I. jk‘I formant e 
al \ery reasonable cost. FHegant 
dO'iign Hugged lonstnicllnn 
vtiHfial adjustment screw for ad¬ 
justing mlt-roplione to \arylng 
arouatlr rondltions. Hiss level far 
below background noises eni'ount- 
orvtl. Finished in Idghb polistied 
Aluminum ('hrmiie Plate. Avail¬ 
able in .MxKlels I til. KK and LL. 
UNIVERSAL MICROPHONE 
CO., ltd.. 424 Warren Lane. 

Inglewood, Calif.. USA, 


ELECTRIC CODE 

»«<■</ from 102) 

Tlip points in favor of ri‘plariim iiiiapprovotl 
extensions wirli stantlard wirini;. may In- niar- 
sliaUod as f«»llo\vs:— 

11.1 S.xFKVY. \\lnMV a lnni.sr1i«»Ph»r kiiow- 
in;:ly ]M*rinits an <'1o<ti*lial iiirnact* to rxlst 
nfh‘r his attention had lundi (alhMl pt its <lan* 
trvrs. rrs]M>nsil»illty ft»r voii.soqnuiK’os iiiusi 1 m* 
Ills own. I.OSS of life <n‘ injury in fires. Imnis 
from .sliort-i’irriiit Hashes, slioek nml possible 
heart failure from eontaet with live etniduetors. 
t*leetr<M‘ntion if sneh eontael is inade wliili* 
tin* iMMly is nioi.st and i.-J also mnklnj; eimtaet 
with a ;:ronnd(‘d oUjeet. juv the possibilities 
ari.-dii^r frinn sneli systems. There is (tfteii 
found an attitude annai;; lionseliolders who 
seem to ft*el that, while sneh n*«tllts oecnr in 
other houses, they eannot ocenr to tlioni. Tiiis 
reseinhles tin* state mind of a man wlm 
1ms lMM*n used to dod^ring aeross streets laden 
with heavy traffle. st*enre in the feellim that 
a spetdal providenee is looking after Him. 
-\fter hein;; hnnipm] hy a ta.xi or learning to 
drive himself, he finds that lie had inen*ly 
been tneky and had been di'peiidlii}; upon the 
meehanleat rxeell(*nee of the automobile and 
tin- skill and atteiitiim of tin* tlriver for his 
8af(*ty. 

t'J. > LITTI.K ACTP.xr. IhFFKUKNOK IN t'O-ST. 
L‘nnvi*iii«»nee tuitlets may he* installed feir sll;:ht- 
ly liijrlH*!' eost tiiaii till* e.xposed huiipeord. that 
is ireiierally snitplied. In new huilditi^rs. «>nt- 
lets are Installed at ati ave*ram* vost of $l.."iO 
eaeh, while the walls atul Moors (►f a hiiihlin^ 
luive not yet been tliiished. M'he aetnal whole¬ 
sale value i>f the material used to install an 


attaehineiit reeeptaeh* is about the Iteiii.s 

required hein;: : 

lo ft. 1-1/2 ItX eable. @ .04 per ft.$.00 I 

1 Gem Ihi.x. (e ,12 ea...12 I 

1 lUiple.X Keeeptaele. (g) .21 ea.21 

I Ihass Plate, m .o7 ea.<>7 i 


Tidal ..$1.00 


Gontraetors hnyin;; material in lar^'e quaii 
tlties. ean obtain priees ns niiieh a.s 2.“ per 
eetit lower. If so. tlieix* t'emaiii.s $.7.‘> for the 
labor. While this seems low enon^rh. a .iourney- 
man eleetrieian ami help<*r. n.slii^ lalior saving 
<levi<‘es and materials, ean Install as higli ns 
to 40 outlets iM*r day. wlihh (‘.xplaiiis how 
an eleetrieal eontitofor ean .still make a iirofit 
after paying .$i:t.*2t> and $S.oo per ihiy respee- 
tlvi‘ly to the eli*eti‘leiaii and helper. 'Hie [iriees 
to he quoted hy Sewhe .Mi*n must tlepelld llpoll 
the type of household and tile eonstrnetloii of 
the bniltliiig. This will ho taken up in a later 
soetioti. 

t:i. I r.N.sloUTi.i.XK.ss. No matter how eare- 
fully lanipeonl is taeked iieross a eeillng. and 
down a wall, it will always show ami he a 
4*olleetor of dust. Knl.soiiilned eeillngs eannot 
bi> wttshed without rekalsominiiig and. while 
wires along walls may he cdeanetl. it is not 
a safe pro<eediire to wash tli(*in with wet cloths. 
Slnee tliere is m» substitute for st>ap and 
water to eleaII grime, the eareful honsewlfe 
leaves the wires tieeltledly alom\ Approved 
installations are nearly always eoiicealed In the 
idastiw. I’A'eii wlieii ex|»osed. the eomluetors 
are otielosetl In a ti rep roof or metal sheath ami 
there is little tlanger of penetration to tiioni j 
witliont tools b<*ing ns4*d. Hats a ml niieo do not 
seem t«) have <levehq»e<l a taste for cold rolled 
iron or y.lm- treatetl steel. 

(4.t t iVKltl.O.MUNO FtXTI UK (‘O.N'Pfe'rOK.S. 
.Mo.st fixtures are wired with No. IH Rnhher 
t'overeil wire, known as fixture wire. 'I'hls size 
will* has an aliowable eiirrent-earrylng eapaelty 
of .1 amperes. .Most radios are plaeed in dining 
or living rooms ami tin* fixtures jn such rooms 
usually have 2 to ,7 soeket.s. Fixtures so wir«'d 
with No. lx win*, while Imving current carry¬ 
ing eapntity enough for lamps, are not de- 
sigm'd tt» further supply the 12.’ to 17.’ Watts 
required for an eleetrle radio, 'file danger in 
overloailing eomluetors is not imtneillately ap- 
imreiit. *l’lie ruliher enveriiig of the wire graihi- 
ally li)ses its elastieity due to tin* heat from 
larger currents than it was desigtanl to pass 
ami it becomes brittle a ml drops iiff from the 
wire, then the hnie eomluetors groumi against 
the fixture and the hou.sehohler a.ssures the 
tronhie shooter that, for no reason at all, the 
fixtures smldeiily s)>at tlanie ami file lights 
went out. Inspettors testing wiring materials 
(('oafiiiMcd on iniyc 122) 



Quality» tone, selectivity, and power 


COMPLETE $40.00—includes set. remote con¬ 
trol, suppressor kit, tubes ami dynamic speaker. 
Set only $18.00. Dealers and agents wanted. 
Write to<lay. 

J-M-P MANUFACTURING CO., INC. 

3356 Fond du Lac Ave. Milwaukee, Wis. 


SERVICEMEN-DEALERS 

Get Our Prices First 
Complete Stock of NEW 
Condenser Blocks 
Volume Controls 
Resistors 

and Radio Replacement Parts 
Write for our Catalogue 

Hard to Get Parts- We lia\e Un-ui Send us 
jMur rviiiilr Uf»rk for i‘!>tiiiii)te. 

Grant Radio Laboratories 

652 l-C South Ilalsted St., Chicago, Ill. 



motors. .Vlso nian\ oilier ug.(» 

<t K iiioters :»re nit brniiil im-w in original 

f.tciory cartons. Fully guaninievd $12.00 _ _ 

$3.95. Slilpped Fretiaid. .Mxiuifib luiers aiul Uealers 
uriit* for .^ecclal uuatitUy price. 

NATIONAL ELECTRIC TOOL CO. 
lit W. Lake St. Dept. 178 Chieago, til. 



Knowledge Pays Big 

^Vc icacb vou how to build ainl operntc Itndlo 
Treasure Finders and how to locale Metals Uinler- 
ground. Fascinating. Sclent Itlr. Accurate. Full 
(iitslU for 2c stamp—Wrtle TODAY. 

Exchange. P 0 Box 607-W El Monte. Calif. 





O N Page 69 of this issue 
will be found full de* 
tails of the 

OFFICIAL 

RADIO 

SERVICE 

MEN’S 

ASSOCIATION 

Be sure to turn to this an¬ 
nouncement and read it care¬ 
fully. 
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OPERATING NOTES 

{{*ontinui'i1 from initir DO) 


hjiyonot i’oiitnct pill tlH‘ liiiiMl-srUM-tor. To 
mako the task more shaplo. it is host that ilio 
ralilo 1«* discoiiiiet'iotl from tin* Irrmiiial strip. 
S4» that the entire unit may Ih^ phiroO iu a 
position where if nia> 1.. liainlleil. 

’Die next steii will he to remove tlie six 
imielilne serews hol<Uii;r tin- siihpaiiel assemhly 
lo the ean. one in eaeh eorner of the siih- 
pjinel ami one on either side of the eaii. After 
the pih)t*li^]it hraeket lias lieeii lonseiied amt 
inisheil haek ami out of ilie way. th<‘ siih-panel 
may he lifted out. the side npjiosite the eahle 
heintr pulled ont tirst. Wliile this is done. iln‘ 
eahle must he fed thronirh the shiehl <'an as 
the panel is lifted. The entire proeedure should 
take no more than ten minutes. 

serew and nut hold the hakelite soeket 
in position over the <*ontaets. When tln'se are 
loiisene<l. the soeKet is remov<*d and the eon- 
tael prong's hent into proper shape. Tln^y may 
he eleaiied at the same time hy the jndh-ious 
use of steel wool. 

The seeotnl efiinmon n^mplaint on the same 
model is a stroller hum oali/ un rcHutunwv. 
Siiarion employs a .tioihmf. <-ondeiiser <on- 
iieetecl from one side of the line to ehnssis 

t:roniul (the black wire f*mer;:in;r from the pack 
and eoiineetiMl to the irieiind hindin;r post is 
tin' lead whiih coiim*ets this unit to ;rronndl. 
On man.v occasions, it is possible to reduei* 
this resonance limn hy siihstitiitini: a .*jri-mf. 
or ..’-mf. conihmscr in place of the .otMt-mf. 
eondenser, 

in nil cnnvH, ^loirrccr, a (fumi run- 

hi-rtiinx imiturtnnt on»l VMsftttinl, A cold- 
water pipe does not always prove to be the 
best irronnd and it liia.v he necessary and ex- 
liedieiit to experiment with several liefore the 
1> roller results are old aim'd. 

Stromberg Carlson 25, 26 

Lark of voluini' eoidtol on the Stromhci't' 
far I son models and L*d is ejuised hy a n lim¬ 
ber of defei'ts: in the iiiain. lmwev<*r. the .<H- 
mf. hi-resoiiator eondeii.sers have been lar;rely 
r('sp4msih)e for this coinplainl. When one of 
these models with this eoniplaint is s<*rvieed. 
the tubes should Ih tested and any below par. 
replaced. Tlie chassis must he removed from 
the ealdnet to aseertnin the sonn-e of tlie 
troidilc. whleli is nsnally caiiseil hy leaky hi- 
I'esoiiafors : a test proeedur<‘ to determine this 
fact will lu‘ here ontlineih 

Switch the receiver '‘on*’ ami time for a 
fairly irood hroaih-aster. Iteferriliu to the 
chassis arnniirement .V. in IMl". iin.solder the 
two shite-enhired lejnls ( fr»iin the hi-resonatori 
at points (1> and '2i. (’Die complete eireitit 
of this chassis ii]>pe.’irs on pii;re -41*7 of the 
HiriciAL U.Mdo Skuvi*!: M.xxr.xn. V<d. li.i 


SI I tint a wire across thes<‘ two points and If 
the volume control is <*ffe<tivc then the bi- 
resoimtor in this cinnit is had and should 
he rejdaeed. However, If the lirsf hi-resona|or 
proves )M‘rfeet. the same operation shouhl be 
performed at poitds f 1 1 and (-li. after the 
leads have Ikmm sohh‘r«‘d haek to the <-orrcet 
liiu's at 111 nml fJ i. 

It nia.v. soiiietiine. save time and troiihle to 
deteniiiiie which hi-resonator has fail^'d h.v fol- 
lowiujr a soniewliat different method. With a 
;:oimI ohiiinieter, nieasnrc' ilu* total resistance 
heiwecn the eoiitrol-^jHd <*ap of the Ihl-\ .stn;ro 
< Tien rest the rear of the i'liassisi and chassis, 

retidim.: of a)>p]'o.\iniately ii.I-im<;;ohiiis slnmld 
he ohtaine<l. A resislanee measurement from 
the contnd-urld cap connection of the I.P. 
sta;;e to chassis and from the conirol-;rrid cup 
of the tirst-deti'ctor to chassis should indicate 
apiiroximately <i.L*-niey^. These values ai<‘ cor- 
rei’t for the dO-eyele models. In the 2o-cyclc 
n'et'iver, the r<‘adini:s are about (Jd.tKKi olims 
less, in both ease.s. 

’Die hi-resonator I'oiidensers in this receiver 
are loi-ated within the close quarters of tlio 
<-oiideiiser jraiijr shiehl liousin;: and therefore 
arc very ditbeiilt to ri'phiee. if it is nei-essary 
to make a chati:re. the leads to the eotnlelisers 
ma.v he removed ami the new units installed 
beneath the ehnssis in idose jiroxitiiity to the 
loils. A ;:hiiiee at Kij;. will tllselosc- the 

internal <oTiiiictinns of tlie hi-n*sonntors ttlio 
additional lead was brought out (o save UQ 
operation in luainifaetiirc). 

1 iistort<*<I reproilnelion 4in the same model 
has been traiM'd to leaky deleetor-i-utbode by¬ 
pass condensers, when the station sele<-tor is 
coneetly tniied to lesmianee. This bypass 
unit is composed of two .o-mf. sections, con- 
mated e.\tcrnally. to make .(l-nif. Idst<irtk>ii 
at low Volume, has almost invariably been 
found to he caused hy n lamr type ‘IMA tubo 
in the second-tleteetor sta;re. This quick licator 
or A-tyiie tube in many instances has proven 
to he a poor d«‘tcetor in T.U.l*. sets; or sec- 
ond-deteetor in superheterodynes. 

A not infrefpieiit cause for an inoperative 
receiver of this model — total lack of rece ption— 
is an op<»ii ;rrid section of the oscillator etdl. 

At otlier times, a shorted trimmer eoialenser 
across one of the 1.1*. coils has prodia*ed tho 
same eoinlitioii. (tnlinary tc'sts with an anal¬ 
yzer will not reveal this failure- ntjnin the 
trritrr ruirv}< thr l^rnh-r Miin’n nrtii fur nn 
uitmmvtvr rofifthlr uf nrcnnttrl}/ mranurimi 
thr lutrrr rCJ</.'»/o/ier ruinrti, (See the article. 

T’iilveisal-ihin;:<‘ (Himmeter.*’ In the July, 
issue of lh\Pio-t'ii.\Kr : the raniire avail- 
aide in this eoni))tiet instrument is from o..7 
ohm to ITi iiiei'ohms.— 'l'rvlini*ol I'ditur,* 


We maintain for all radio Service Men a free REGISTRY SERVICE; since we receive each month 
letters and sometimes telegrams In which manufacturers and set owners request the services of expert 
service technicians IN THEIR LOCALITY. 

Fill out the coupon below, paste it on a one-cent postal card and mail It to us. 

There is absolutely no charge to the Service Man, manufacturer or set owner for this service, which 
makes every Registered Radio Service Man eligible. 

REGISTRY CARD FOR SERVICE MEN 


O.R.S.M.A,, c o RADIO-CRAFT. 

98 Park Place, New York City. 

Name . 

Address .Telephone No. 

City .State 

Type of Service in which you Soeclalut 


Tesling Equipment you use: 


SHALLCROSS 
Set Tester 



Compact/ Convenient, 
and Light In Weight 


This iiistninimit, which ia oomphtcly de- 
^crih(.*4l mid illustratrd with dU^ruina and 
photn^T-uplia in our bulletin lth)-P, useK a 
special of Sluillcross Super Akra-Ohm 

wire-wmiiiil Resistors. 

Special prjce.s on this complete kit of Resist¬ 
ors, together with a copy of bulletin IflO-P, 
which Kives instruction details ami full in- 
foimatioii on tlie operation of the Tester, will 
he supplied upon receipt of 4c in stamps. 


SlhallcToss hll;).€ciiin;]iiidU^ 

ELECTRICAL SPECIALTIES 

fOO AVC»4UC 

Colfingdale, Pe* 





All that is New in Radio is 


>OU CQflTwt P0i3^H| 


lobe withpgt tbii^ 
I vnluatlgbouHIU’snal'^il 

EHCVCi«fiUof^RAaiQlii[K.iiiir> 

WHOLESALE PRICES I 


in this A/one>-Saoin^ 


Spring-Summer 1932 Supplement 


WE ARE headquarters FOR 


Public Address Ampli¬ 
fiers and Installations 


You Pay ONE PROFIT! Purehase Dlrrct 
From the Manufacturer! Our Amazing Low 
Quo/c/fort5 Will Astound You! 


\\> manufariure P.A. .Vnuiltnern and allird 
filidiinieril Mill able f«r any imloor or outdoor use. 
lou'slixHle iiur 4 to liitl ivait imdlixoneil otitpui 
elass and elass “b” ainidifim. 

Oiir uniplltters ure utallMldo to fatty aisembted 
and wired, or. temi-assent bled unwired roriii, and 
are funtlahed with khiiple hlucpriuts. If yon 
inefer to eoostrnrt .vunr own uiopljflerrf. get our 
Miiotations on elas* 'W” <pr "b** l*ovfer Trans¬ 
formers and other component iwrls. <’hashes, ttaeon 
units and lioriH. .Ictiwn 3U-\vutt ouqiu* tiynaoilr 
i<lM-aki‘rs. Wright Hei’oster, P..\. Dynaoiic Speak- 
CIS. .Mleropliirttos, T.A. AIJ.-IM'UI^OSK Conirol 
boariis. Hark and l*anel Framework, eti. 


It will pay you to trade exclusively with 
the house of **Coast~to>Coast** , . . write for 
your copy of our free catalog today! 



125 R West I7“-5L NevYorkHY 
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COMPLETE 

KIT for tIU. 

Tiiere an^ lnin<lrrds of int<*rostinR electrical 
<lcvices that ytm can make with a piloto 
electric unit, it will turn on the parking 
lights of your car when the sun g<H*.s down 
or light the lamps in your hoiLse at du.sk. It 
will open your garage door when the beam 
from the headlight is Hashed against it-— 
it will detect smoke in your home or protect 
your safe—then* is no end of jobs that a 
photo cell unit can do in your home. 


GAfiAGeQQORST1HA^OP|^^ 

BURGLAR alarms. ETC- 


all owe their origin to pluito ekKJtric rt»lls. 
It is now possible for you to buy a complete 
photo cidl unit in a kit. ready to assemble, 
including an extremely sensitive photo 
elwtric cell, all necessary tulies. wire, re- 
sLstancos, relay, etc., with complete dia¬ 
grams and an instruction iKiok showing yon 
how to assemble it in an liour—all for$lo.(K). 

We also furnish you with a book giving 
complete wiring diagrams and instructions 
on imw tn build a nuiiibor of atnazing de¬ 
vices and showing you many u.st*s for your 
photo electric «dl unit. The actual value of 
this complete kit is over $50.00—we are 
making a special introductory price of 
$10.(K) to popularize experimental work 
with photo electric cidls. 

Clip chock or money or<icr to the coupon 
below and mail it today! 



CLIP THE COUPON tELQH^.--MAIj TQPAy 


ileriTian A. I>eVry, Inc. 

59 E. Wockep l>rive, Chicago, Illinois 

Kiirlosrd is $10,011. I'lea.'ie send me the 
eotn|ilet<> riiote Klertric Oil Kit udver- 
tlsi*«l in Ihidio-rmft. 

Name . 

Address . 

.. State . 


I EQUALS E OVER R 

{f'ofitfimrtl frow ftuije IM1 

ai'teiiid oiu* [►rtUoii ns shown in Kig. - . i'nrh(Ui 
contniiis Hi i»rot(>ns grouped together with U 
eleeiroils ns :i mieloiis urouiid wliieh t» elections 
rov(>lv(* as shown in Fig. *’*. 

The e<‘iitnil portion of the atom is known ns 
the uuiUnx mid it limy emisist of u single 
proton or i\ group of [U’oioiis mid elortrons. 
'l‘he elertrolls ri'ratriun tirotnul tin* mifleiis are 
known ns iln* idmu fovtt or /ree elertrons. ///•- 
ruuse thrft ntti ftr mnuri'd /row thr utttm 
irithoNt thaitffiitti it'< ftcnrntl rhnrurtvr. 'riie.se 
plmirtnry rlortioiis revolving nroiiiid the 
ntirlriis tnn\- form a siiigk* ring or a luinihrr 
of rings around the ium'Iciis. drprudiiig on the 
romplexity of till* atoriiii* stnn-tnre of the sul>- 
stmire. ‘rile atoiiiie si met lire is shown graph- 
iejilly in the form illustrateil in Fig. 4 lirst, 
tliefo is tile molerlllr uf atl element wllirh 
is roniposiM) of atoms and thrsr» in turn are 
tnadr up of elrrtl'olis aii<l protons. 

Single <*lenients. as de.srriin*d. are fnniiliar 
to all. hill many suhstaiiers we nnoituter con¬ 
sist of ehemiral eoniliitiations of the atoms 
of I wo or more difren*iit elements fonning an¬ 
other stilistniiee a eoniponiid—whose appear* 
atiee and phy.sli-al proiiertles an* different from 
ari\- of tin* elemeiits. siieli as salt. watiT, ote. 

For the sake of sitiiplieity. wr will limit 
oiir explanation to the elements and atoms. 

The Charge 

\Vt* have shown that atoms arc eotnt»o.sed 
of minute charges of eleetiicity which, norm¬ 
ally. are iti such a form that tin* sum of the 
charges of all the electrons or negative chatg«‘s 
i‘i|iial the sum of the ilmrges of all of tin* 
protons or positive i harges^ W^* have also ex* 
plnlioMl that some of tin* elei trons arc revolv¬ 
ing around the innlens in oihits in a tnmiiier 
siniilm* to the stars around the snti. It is to 
l>e noted tlnit altliongli the siihstmir<* eontains 
«*leetrleity. leleetroiis ami protons) it is nu¬ 
cha rged .simply li«‘rausc the cliargi»s an* ccpial 
and ha lanced. 

If we remove one or more of the planetary 
i‘le»trons from an at<nu. tin* atom hec<imcs im- 
ha la need and hu ks negjitive clcetricity t elec¬ 
trons i. In tills casi*. the atom is said to he 
ipoxitirrhf charged. On tin* other hand, if we 
place nu (nfditionaf elcciron or electrons in one 
of tile planetary orldts of an atom. It also 
heroines unhalaticed -in the oppositi* direction 
—and lias too tinich negative electiic*it.v (too 
iiiniiy electrons 1. In tin* latter ca.se. the atiim 
is clinrged MCputire/i/. 

l‘ioin this it can he concluded that a snh* 
staiiee is rfrt t wlii*ti it has itton* or Jexs 
than its iiormat niimher of eli-rtions and the 
uiHUtnit of rhartfr is <!etermlned tntfff hy tlie 
i|uiuitit.v of electrons displaee<l, Al.so. it can 
he <l«*<hieted that all elei-trons nt*e tin* same 
regardless of the i*h*ment or rompoiitid from 
which they eonie. 

The Electric Current 

Fver.v suhstanee has a tend»*ncy when dls- 
ptaci*d frotn etpiilihrintn. to return to a state 
of halaiiee as quickly jis possible. .lust as 
water will find Its own levt*!. so atoms whhh 
hnv«* lost electrons (positively charged 1 will 
ntieiiipt to attach electrons t«» tliems<*lves. and 
atoiiis which have exeo.xs elcM'tt'ons will attempt 
to loose them atid thus heeoiiu* tii*ntral. 

'riiiTcfon*. If wc* liave two snhstaiic'c'.H, one 
clmigetl positively and the otlu»r chiirg(*d nega- 
tivj'ly. and we touch thmii togethi*r. the excess 
electnuis from the in*ga!ivc» will cuter the other 
suhstanee in order to reach a neutral state. 
If tin* two hculies are charg<‘d ecinally (and 

oppo.sitelyi the c*leel rons will eontlnin* to tnin.s- 
fi't' until lioth siiltstaiiees arc* neutrnl. 

I'ignre 5 shows this <*ffc*c!. In the npi>er 

part u( tin* illustration the two siihstanc<*s are 
charged; and in the lower iinrt, the excess 
electrons from tin* in‘gativc» body have entered 
the positivedy c'liargcd body and tieiitraliz<*d 

the atoms lacking elc*c tfons. 

If wc* have some means of maintaining the 
charges on the two halls (shown In Fig. "c.i 
Continuoii.sly, tln‘rc would lie a ccuistant passage 
of electroii.s from tin* nc*gative to the jmsltlvc* 
hall. This contiuuni passof/c of c/rcfron« i.r 
V’hfit is kuou'n as an electricat current or 
sifuplft a current. This follows logleall.v from 
the statement we made before: that electrons 
ore electricity. 

It is not possible to add or remove electrons 


RADIO+ 


A Host of Other Interesting 
Scientific Subjects — 


TELEVISION 
ELECTRICITY 
PHOTOGRAPHY 
AVIATION 
WOODWORKING 
AUTOMOBILES 
PATENTS AND 
INVENTIONS 
NEW DEVICES 


CONSTRUCTION 
METAL WORKING 
PHYSICS 
ENGINEERING 
METALLURGY 
PUBLIC ADDRESS AND 
SOUND EQUIPMENT 
HOUSEHOLD AND 
SHOP HINTS 
AND OTHERS 



4-Color Cover 
Over 450 lllustratloni 
96 Pages—9x12 Inches 


M r. HUGO GERNSBACK’s latest 
magazine contains the most import¬ 
ant and recent developments in Science. 
Mechanics, Radio. Television, Aviation 
and Chemistry. For everyone, regardless 
of age. EVKRYDAY SCIENCE AND ME¬ 
CHANICS will be found to be useful and 
instructive. Thoroughly illustrated with 
scientific events from all parts of the 
world, and helpful to thousands of high 
school, university students and instruc¬ 
tors who wish to advance their scientific 
knowledge. 

Many excellent pages for the home 
workshop man who finds pleasure in 
building things: experiments in electri¬ 
city. chemistry and formulas of all kinds. 

SPECIAL 

OFFER! 

8 ^ 4 onths 
for $ 1-00 

Clip Coupon Now and Mail! 

iev^iyda”science and mechanics • 

1100 Park Place. New York. N. Y. KC*8 ■ 

I ■ 

I I <*iH-h>s<* lifn-witli OiM- Pollar for wliirh ymi ■ 

I an- to <*iit«‘r mv snhsrripHun to KVKUVnAY ■ 
,.'<CIKNTK .\NI» .MKC1!.\NICS for tin* ne.xt Kight ■ 
a.MoiUll^. > 
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3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 

ProvoMti'd ln-r*- an- lliror lirami rirw of <li- 

nature', wiiirh art' irio<t e-iliicationat atiil 
iristnM-tiv<*. Kach liook fiin-fally treats a esiihject 
in full, an«l is iir«-pan-<| li\ sm I'xjurl in tin- field. 
Tin- hooks an* well written and tlinniiiirhly illiiHtratcd 
lo make flu* rontenfs easity IciirrMil. flet these l»o«iks 
|>mni|<ily—mail mnpitii he low. 

1. FORMULAS AND RECIPES 
for the Practical Man 

This hiiok lias he< n riitii|iiled liy S. fJemslMiek, a 
well-known author of pmrlii-a? itetmetionat nianiuls 
in v.irioiis ‘‘eieiitifio fields. It is f-xtremely h«*4>fnl 
and will show yon how to wive money hy niakin;r in 
leiir own home, at a fraction of the reirnlar cost, 
till' hundred and one preparsitions which yon now 
liiiy for use at ln>mi* or hnsinevs. 

HKRK .\RB P.\RT!.^L CO.NTK.NT.*?: 

l. Ailhfsl\es: tJlues. (Vitnnts. 2. i leaiisInR: Stnln Re- 
mn\rr<. RIparho.S. 3 . .Metal Crafl : I’otorinc, Oxnlizinfr. 
I'latlm;. I'elUlies. 4 Paint'! I'oler'i, Sfaln<. Varnishes. 
r». niii«s-\VorklnK: P'lfttoK. Drilling. ItorliiR. KtiliJnfr, Kn- 
irra\iiig. <►. Wisul-Cralt: Flre|ir<H»fim;. Ai*iil-|in»ofing. 
Waterpmofing. Fiirnlliire Polishes. 7. Inks: Sympathetic. 
Inrlsllile. Ileetogrniil). Ji. Pliott^granby: t n>%e|o|(ers. Ktiuil- 
sion^. Fixers. *1. .\tithtntp« for Peisens. Itcnieiilea for 
llnrn^ and Seahl':. Phlnfeelants. in. Prei*arallon. 
Manipulation. llamMing. Miiinjf. Tables of Weigliis of 
.Measures, t'scfiil Table.'?. 

2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained—Its Oriflin, Nature 
and Functions 

Tin* hook, written hy l.oiri!i Martin, has heen pre¬ 
pared with special conshleration piven to younp mem- 
hent in tlic radio profession, and those who have 
pained their experience in a hapha/.ar«I fashion. This 
nidio primer is a hatnly fntidamciital aid for *’cln*<*k- 
iiip up’* and systematir.iiip your knowledpe of radio. 
H*irar*llcs< of how rimch you know almut the K»thj«*ct, 
you should rt'ad this biKik, 

HKRK .ARi: P.ARTI.4 Tj CO.VTK.NTS: 

<’haritpr I- I'liMilatnent.ils of lUdh): Kle*-trleity. Heslstanee. 
Katterie-?. The Magnelie rlrcnlt. The Magnetie Ptehl. In- 
fliietanee. t'nndenvers, .\.(*. ('In-iiliv. I'litpagatlen of Radio 
Watec; niaptej- TI The Plinph- Hiidit» .<et. .'Single. Two. 
anil Three-*‘I on It TnneiN. The RaUery Set. Varuum Tubes, 
Kh*etrle Sets, laiiiil Stteakerv; t'liapter HI Diagrams. Ifnvt 
tn Read Them; uiiiippr IV—.\tnaieur'? and ttmadcast Sta- 
tliins. Talking PlcInnM. Televii»lon. 

3- ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
This matniiil ha.<? heen cvpeciiill.v prepan'd f<»r tin* 

m. in who wi'^hes to aciinire a wtukini: kiiowh‘<lpt* of 
the eleinetifiin- principles of mathematics. A com¬ 
plete treatment of the snhj<*ct is pi\'cn hy the antlior. 
Mr. C. Shainmark, vyith spieial attention to the iim' 
of matheinatics in Ra<lio and other technical work 
for those who employ its formuhj" daily. 

HKRK .MIK P.\RT.4TT, rO.VTK.VT.*?: 

I .\rllhmef1e: .\ddtllen. .Multiplication, .suiilraetlon. Dl- 
\ldnn. How to T*so Decimals; II Fraction'*. IVreentaRe-?. 
Hat to and I'namrt Inn;*; lit I»nwer-i anil Hootf; IV—The 
.Meirle Sy.sicni; V -How to .Measure Surfaces and Vidiiine'i; 
VI—.Matlieniatle!? for the Manna' and Teehnh-al i'rafts¬ 
man; Vll—.sner lal Mathemat Ics for the Radio T4‘< hnJeiah; 
VII! rnniineiTlnl Fah ulatlons. Short-cut Arithmetic. In- 
ten"!! <*alcnlatinn. DI«fOuntt; IX—Weights and .MescJiire"; 
X t'seful Tables. 

.Ml our iKioks an* of uniform size, *\ \ 9 inches, and 
c«»tiDiii) 94 p?ipcs. The hooks an* printed on strunp 
paper with ^liff ctdrred euver<. 

Clip and Mail Coupon TODAY! 

PRESS GUILD tNC.. tS Murray St,. New York 

Kiirlr.^id And $.for whtoh mail me postpaid 

the following hooks: 

.N*o. 1 □ 

Xo. 2 n 
No. 3 n 

COc each. Postiiaid. 

Name . 

Address . 

City and .*5tale. . 


from ;i .^uhstninc wilhiuit the ui<] uf siuiie ox- 
teriinl ftu’re. 'Phis fiu'cu is known as an elec- 
tiuniotive fone ti:..M.F.). \\ <* will ind po intn 

till* vnrif>uK iiieans of maiiitaininp nn lO.M.F.. 
lii'iT. Several i-oiinnoii suiiri-es of electro¬ 
motive forces are dry haltcries. stoiapi* hat- 
teries and pencrtiturs. 

'riie (iummit t»f current Ihiwiiip in a eircnit 
(for example the two halls iii I'ip. (5» dcpcinls 
up the niitulier of electrons passinp throiiph 
the circuit, 'riie niiniher t»f electrons, in turn, 
depends (aiiiunp other tliinpsi on the amount 
of the clnirpe nhifh is iitfU'mfi'Ht on Dtc 
npplinl to tin ci/caif. We may safely 
cfiiiclndc. therefore, that the aiiiotinl of eun'cnt 
Ihiwinp in a eirmit dc]»ends on the value of 
the K.M.r. appliei] to the circuit. 

When visiialixiiip the motion of eU‘ctro!is 
thi'onph a solid ho<l.v. sneh as lopper. we tnnst 
rerneinher that the electrons are very small 
aii<! I liar there are eumpa I'a t i vely larpi* spai'es 
lietwcen the nlotus. .\s ail example, if a cop- 
jK’r <e|it were enlur;r<*d to he the size uf tin* 
earth's diameter, the distance her ween atutiis 
woiihl 1)0 aliuiit three miles an<] the electrons 
Would he Hilly a few in<*lic.«< in iliaineter! 

Resistance 

It is \V4‘I1 ktiowTi that 4-4*rlain Tnat«*rials such 
as coppor, brass, sjlvi'r. etc. will reailily piT- 
niit tin* passa;rc 4)f an «h*ctric cnrr«*nt. wliih* 
otlM*r iiiati'i'ials sin-h as ridiln'r. mii-a. por* 
4'4‘lain, r<ii 14111. silk 4'i4*.. <lo imt. Tin* f4)rnier 
materials ar4' 4-all4*4l i'umlnttoi'f* arol the la It 4*1*. 
inffttiutoi's. The i'4'as4>n why in4*tals ar4* sii4*h 
>:4M»4l <*4>ii<hn'<4)rs uf 4*le4-tri<-it.v is that tln*ir 
atoms appa 1*4*111 l.v havi* a W4*ak attra4‘ti4ni f4ir 
el4'4*tlanis ainl la r;r<’ nntnlM'i's 4)f tlu'in a 1*4* 4*ith4*r 
pnieth-a ll.x' in a fi*e4* si at 4* tlir4ni;'h4int the lanly 
*4f tin* iin-tal <n* thi-y ai*4* easily shift4*4l hy any 
4inrsid4* I'lei-tric f4)n-4's. Tin* nmre <*asily tin* 
4*l4*< t i^nis 41111 In* shift4*4l in a nu'tal. tin* hiwer 
its r4*sistan4‘4* t4i a ihiw of 4-nrr4*nt. m4*r4*ly Im*- 
411 ns 4 * a irreater 4iirr4nt hows f4)r tin* same 

value 4if appii4*4l I'.M.F. 

This ai’tion 4)f r4*sistane4* in 4*4nnlti4-t4irs in- 
tr4)4lnc4>.s ainitlnr fa4*t4)r in tin* 4'4insi4l4>nit 14111 
4if tin* str4*ii;rtli 4)f 4iirrciit How. I p t4) this 

p4'i!it We hav4' S4*4'n that tin* annnint 4if cur¬ 
rent iticreas4»s as the l'..M.l-'. iiT4-r4'as4*s and 
sirn'e till* opponithtn ofr4*r4'4l Uy tbf* 4*4m4liiet4H* 1 
4if the eiii*r4*nt tirrrrusrs the iiirnnf. it may 
1)4* saiil that tin* iriai:iiitinh' 4)f tin* 4-iirr4*nt (hiw- 
in;f in any 4’ir4*iiii <l4*p4']n]s uimn the 1*].M.K. 

<nppli4*d atnl tin* <ipposition 4)fr4*r(*4l hy the cir¬ 
cuit i!S4*lf. 

In 4>rd4'r t4) facititiit4* tin* tin>asur4*nn*iit atnl 
4'4itnpntnt 14)11 4)f 4*le4-tri4' 4-ui*ronts, sev4*ral iiniis 
hav4* he4*ii S4*t as staiidarils. The K.M.K. is 
nn*asiiri'4l in a unit 4-all4‘d a rott ; the current 

is ni4*asnr4*d in amprrrn aral the opp4isiti4>n or 
resistain-4* is nn’asu 1 * 4 * 4 ! in ohms. The first 4)f 

thes4- units is nsnally r4‘pr4'senti*d hy tin* h tter 
K. the scoon4l hy tin* Ieit4*r I ami the i-esistnin*e 
hy tin* h-tter K. 

T4» sum lip: the riirnnt (innnher 4>f ani- 
pcr4*s I fhiwinit in a 4 ii*<*ui! <l4*p4'ii4ls njmn tin* 
V4»l!a;r4» a|ipli(*4l ainl tin* r4*sisiaTic4* of tin* cir- 
4-iiit. 'r4i stai4* this in an4ith4*r way, 

! ■] (V4)ltai;e) 

I (ainp4‘ri's) =-- -- 

It (r4*.sista!n-4* 1 

.\ priihh'ia inv4ilvln;r this e4nnliti4)n is slmwii 
ill I*’i;r. 7. 'Phis inV4)lv4*s a resistance 4if 

\U 

4)inns in a ]D-V4)lt 4in iiit. Th4*n I = — or 1! 

o 

anip4*res. 

.\ 114)1 li4*r typ4* 4if pt*4dd4*ni mi;rht arls4* in wlii4*h 
It is ilesIriMl to ktn>\v tin* vahn* )*f tin* r 4 -slst- 
ain-4* ill a 4jii'nit wln*n the \olt:i;r4* and tin* 
4nii*4*tit an* kiniwn. Il4*ie aj;aih. Fij;. 8 ilhis- 
trat4's the conditi4)ns. This mav he 4 I 4 icr- 
!•: 

inin4*<l fr4>m tin* ratio K = — ; or. if tin* pofi a- 
I 

Hat tV4)ltsi Is oO ami tin* <-nri-4*iit is 1! am- 

.M) 

P«*r4*s. the* i-esistan4'4* will Im* — en* i*.' ohms. 

The thirel cemditiein of tin* n-hitieiii coiisiel- 
4'I*4*<1 ahovi* is «in4‘ in whle'h tin* r<*sistain‘ 4 * aiul 
the 4*iirr4*nt are* kiniwn ainl it is il4*sired to 
kimw tin* app1i4*d pot4*ntlal. In this e-ase-. tin* 
V4dta;r4' K is I'epial to tin* proflin-t of tin* enr- 
rent and the r4*slstaine 1 10 - I x Iti. 

If a 4'nri*i*nt of Hi ain|M*r4*s is (ieiwin^ tlmunrh 
a resistatne of liii edims. then the* fuiti^ntial 
applii*4l is 10 X 20 or 200 volts. 

h'roni fhe'se three* exainpl4*s. it is (*stahlislied 


Thousands 
of Servicemen are 
building the 

SPRAYBERRY 
SET ANALYZER 

—liecaiise of the coiiii>lete va¬ 
riety of tests it is capalile of 
perfonniti^. 

Xew tube and set re(|iiirements 
make this analyzer a positive ne¬ 
cessity in your eqiiijmient. To 
build it. you need the new I.R.C. 
Kit of Precision W ire W'oiind 
Resistors. .Ask your Jobber for 
this Kit—and write ns ftir folder 
giving complete instructit>ns. 

Folder and other valuable data 
fnc! 

International Resistance Company 
Philadelphia, Pa. Toronto, Ont. 



and Precision Wire Wound 


RESISTORS 



CL A ROSTAT Rcpiaeement Voluna ControTt are 
' Custom-Mtda* to ezaetly suit tho receivers for 
which they are offered. Not a makeshift job 
tot idea. 

The resistance, taper, shape and shaft are made 
according to tho proper specifications. 

There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products. 

CLAROSTAT CONTROL HAND¬ 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send (or your FREE copy. 


CLAROSTAT Mf«.Ca 

N.G.t.ST.0KlTN. NY. 


SERVICE MEN 

with KhECTR.\I> RESISTOR II.X.VD HOOK. 
I*4*n)iancnt giihk* to rpsptor values In all 
rrreivers. I.oo?c leaf IitiDont Fahriiiilil enxer. 
$1.00 a .vear. Inehullng t 'Uppleiiii'tits. 

Money barf: if ttot satisHed. 

Mail SI .00 Today 

to Dept, RC-8, 
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Elaborate 

EXPERIMENTAL 

EQUIPMENT 

GIVEN 




AT NO EXTRA COST 



Size of Cabinet: Height, 22'S", Length, 
ITJ/i”; Weight 25 lbs. 

We give to every student without .idditioiial 
charge his chemical eqiiiimu'iit. inchuling 
fifty pieces of regular stamlaril 1al>orator>* 
apparatus and supplies and forty-two <lii- 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious and 
willing to apply them¬ 
selves conscientiously, 
the greatest op|Hirtniii- 
ties of any vocation 
today. Industrial firms 
cf all kinds pay tempt¬ 
ing salaries to get ^ the 
right men. Opportunities 
atiound on every hand. 

Yon can study Chem¬ 
istry under the well- 
known instructor, T. 
Df. T. O'Conor O'Connr Sloane, A.B.. 

Sloane A.M.. Phi)., LL.D. 

You Can Learn at Home 

Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustratetl by so 
many experiments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in aiUlition. give you any individual he^p 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low. and includes your 
laboratory outfit—there arc no extras to buy 
with our course, ^'ou can pay in small 
monthly amounts, and we sh<»w you how to 
earn the cost of the whole course as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York. N. Y, 

Mail the Coupon NOW! 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 
19 park Place. New York, N. Y. 

r?»>a<p senit me sit nine, wiiliniu any obllaattnn 
un niy i>ari. ymir Free Itnok '■OpimrUinllles for 
Cheinls<<,’* and full particulars alicKil the Kzperl* 
inenial K<uil|irnent glien to e\ery student. Also 
pleiise tell me about the latest reiluHlon In tuition 
prU-e and ymir easy plan of payment. 

NAME . 

address . 

CITY . SXATG... 

R, C.-832 




tlijit there arc tliri'i' iiidivltliml nnnlitbujs In* 
volvlng tin* ri'Iiitloti of Iv.M.l'., cnrri'iit mid 
r«*sistan<*t‘. Tlu'se tinrr rliissifimtions nn* ns 
fol lows : 

Whfii K ami U arc known and the current 
is desired: 

E 

a 

Whoa E and 1 are known and the resistance 
is desired; 

E 

a = — 

I 

When U and I are known and the voltage is 
tlesircd : 

1*: = It X i 

'rin» above tliret* form ti las are ktutwri as 
Oliiiis I.JIW in liorior <if the noted physicist j 
George* Simon tllnn. 

Resistances in Series 

NVe Imvr ailrrmiy h*siiTn*il that n*slstaiu‘e is 
the opposition of a siihstjiUn* to llio ilow 
onrront. II is natural then, tliat tin* longer 
the snhslaiin* i-omposing Mie rt‘slsttiiu*<*. tin* 
greatoi* will he I hr value of the resist a iiee. 
.Msci, if two eondiielors are eoiineeted so tinil 
the eiiiient pusses through eaeh of them in 
silreessioii. tile’ll thi* resistauee of the eireiill 
will he the num of the indivitliui) reslsljinees 
of the two eoinliielors. Tliis effort is illns- 
tiated at I'ig. S. The resistauee of tin* eoii- 
ihietor at N.V is It. 'Pheii tin* total reslstntiee 
of the two resistors at 81’ is the .sum of the 
iinlivldiial resislatires. 

When the ttrvu of a coiidiietor is irierensed. 
the opposition to the flow of enrreiit will he 
dcrcruftrd, as there are more atoms to lose and 
gain eleetrolls. It also follows logimlly tlnit 
if two eoiiditrtors are eonnert«*d as sliown in 
Pig. tl. the resista lire of I hr rireilll will he 
tens Ilian thnt of either of the iiidlvidtisi I re- 
slslors 1{. 1‘his is known as a imruflrl Tin*tIiod 
of roinoM-lion. 

'Pile metliod of tignring the to|al le.sistaner 
of tin* eli'eiiit for parallel resistanees Is tllf- 
fen*nt from that for serii*s resistsniees. If we 
refei- again to I'lg. Jl. it will he notetl that tin* 
eiirreiit llowing from ]ioiiit .V to )M>hit It will 
he tlivided and part of it will pa>s itiroiigh 
eaeli resistauee. If these !•♦•sistnnees are etpial. 
half the eiirrent will go Ihrongli ♦*aeh. 'Plieii. 
if tin* applicMl E.M.F. is lu volts and the eiir* 
rent in eaeh resistor is 1 ampere, the resist- 

1(1 

anee of eoe/< of the n*sistors will he or in 

I 

ohms. Howi*ver. the total eiirrent flowitig is 
1* nmpen‘'<. so I he resist a nee of the juiraftrl 

Id 

cit'cHit is or ."i olims. 

•9 

For those r4*a<U*rs who are familiar wltli the 
elements <if tilgehra, tin* above ri‘asoning may 
be expn*.ssed lii the following forniuln : 
1111 

—. — - 4 --- 4 --etc.. 

U K1 IV2 It:t 

ill whleh it is I lie total resistanei* and resist¬ 
ors IM. U’J. <*te.. are tin* Individual n*.sistnnees 
of the iianilhd eirenil. 

Tin* disenssioTi nf 4*h*4t rli-ity a ml resisttinee 
given slioiilil Im* «»f assistatiee to many railio 
i*nthnsiasts who me eoiifiis4*d by the explana¬ 
tions of Ohm's Uaw nsiially giv4*ii. It is siig- 
gi'sleil that the artleh* he n*ad over several 
ti!in*s so tliat tin* tletnlls 4llsenss4*il will all 
he iitnh*rst04Mi. 

tit might he W4‘ll to add that tin* enrr4*nt 
through ti giv4*n part tif a eirenit will vary 
din*<tly as the ai»pli4*d l-^.M.F. and iiivers<*l.v 
as ilie reslstanee. as slaletl liy Mr. rainier. 
It shotihl 1 m* 4>inphnsi7.<>d. h4iwev4*f. that wln*n 
jtu$-f of a 4ir4-uit is under (•4Hisi4l4*ratioii. tin* 
4inr4*tit. vnltng4* an<I r4*sistaii4'4* of that jior- 
tii'ufdf futf’t slnnihl 4>nly he 4-onsl4len*4l. r4*gar4l- 
h'ss of wliatt*vei* 4*ls4* oi-onrs in jinofhei* inirl 
of tin* eir<-nit. /‘///tor. i 
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Magazines for 
The Price of One 

Pathfinder 

and 

Radio-Craft 


ftRrft 1.-; y»»Mr oppertHuPy to Tvi*4l two loiOE.nzin^i fi>r 
uru* M'jir— jM fh44 o»<t of only omp. Two r***! the nmitazlnp# 
ihiii jifT 4 (rd onmy l»Mrr> 4>f r4*adlng |^l4•a^4ln^ Okp In th» 
iMdii» flphl. tin* niher. a w*o>kiy of hi« new.-. p\4»ni». 

The P.MIIKINDKK. a W«Hkly 4l**\otP(i to the imiM>rtant 
' 10 . 4 ' of tin* d:i> n;(!«heji foMii all pari' the world »re 
lm>ui;hl to )ou In a cunclse. t>ui fnlerejii intt manner. 
Ivi-r4 raKC holtl' IntyreM hy rnmilnenre of well-written 
editorials. .Mao liogk review?, natlmial PoUtlr-s. fiirelsn 

atTidr>. tmslne<s. educ-allon. ... reirealloii. 

niiiiics, personalities and dozens of titlier features. 

U.\l»in-rlt.\FT. ii iiionlhly radio maicazlne deroteti to 

*udi»in»: men make money out 4)1 this Id it Intiusiry hy 
e.Mhliik; th<«m how to properly S4‘r4h-e rwehers, do 4xl«l 
iol»> in the radio iMi'lne<4s and l*rin>j to ihem the new 
1 le\rloiiii»( nts In ttd< tlehl. Eaeh i!i84i4* hrlngs new advaneen 
I in television, short waves and other allied dUlslons of 
radio. 

, The n-itiilar yearly siih^orlptioii price for U.\l>IO-('R.\FT 

ti .* 1' i2.r»d. For a limited lime only, both magazines 

j will he 'em to ,\oii ftir the prire of <Hie—Flfly-lwo 
' iS'to-' of the P.\TltFlNl>KR and twehe l"ue-s of R.\1>1<1- 
1 |•K^FT. Mail remittance in form of check, stamps or 

money order. 

' RADIO-GRAFT Magazine 


THOSE D. C. SETS 

Dili you 4 *V(*i- sorvh-i* n D.t“. powrr-opripted 
S4*t 111141 tlourMh*!* ;in>iin 4 l for st‘V«*rfil hours Im*- 
foiv tU.sf 4 ivrrlng that th 4 * D.G. liin* plug was 
n*V4*rst'il? i; 4 *nn*iiiln*r that U will 4 >iily work 
with tin* plug in iuily om* tliro 4 *tioii. .\inl a ti¬ 
nt In* r thing. I»e sure that the set uses an an¬ 
tenna .st*i'l 4 *s ctunlenser. 


98 -R Park Place 


New York, N. Y. 


FREE! 



FREE! 

KNOW YOURSELF -- 
YOUR TALENTS! 


lUiiB famous rj^dlo 

nnlsi got a renorl on his 
writiiiB fnmi Fr 4 *derlrk St. 
.tolin. an<i this Is what he 
sa>< about ii: 

■‘Ph-ase arpept my slnrero 
thanks for yimr Bra|)ho-ansi1y- 
.'Is. 1 iini afraid >ou lilt 

the Mil II on the head more 
times than nme. U makes 
a 4erv ^ood attjdy anti should 
he vrr.v In-lpful, Thank you 
aKah) and with sincere ad- 
iiilniritm f4>r jtiur work. 


FREE FOR YOU 

Yim osm have a oorrrt*t, sri»*ii1 itit* report tm yonr 
own writing. Ytnir Ijilents. elm fact er ir.iits—stnmg 
p 4 )irils and W4*ak 4mt‘s are in vnur writing. Merely 
seiol a j'lnRri h*ttt*r with this 4'«ni|M»ii. .\ personal 

npnit fnmi tli4* world fjiiiioiis authority. Frederick 
St. .hdiii will he .'4'nt you pnnoptlv. 

FREDERICK ST. JOHN. 

RADIO.CRAFT 

96 Park PI., New York City. 

t w.nit n» know what no handwriting tells. EnelO'ed 
find Itn ill eoln nod a 'tiiiripcd. aildr4..'Sfd envef4>(4e for 
whhh 'cnd me h 'trlelh personal r4<porl. 


rit\ and SI.ill*. . 

Be sure to use U.S. Postaoe for return of your letter. 
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. . . the rapid strides 
in Television come to 
you complete — from 
authoritative sources 
and fully illustrated. 

Now 2 SC 



GREATEST MAGAZINE 
IN TELEVISION 

T IMKLY <Ieri*l»)pinc‘nts In r;nUo's latest ff«»n<ler. 

Ti*ie\l>loi), arr piiliUshnl in e^i-ry l»>iu* of 
TKI-l'iVISIO.V NK'VS -Mr. *lern>liai k’' liH- 

uia»!azitie. Kaiiiil aihaiu ciiieiii in ihl't art 

titilay hfioinirit; a rri«*tlii«,ti itf lln* ratlin 

(-yi'lr of years atto. 1 tally briKulrast.^ are he* 
eotninK nntre titliiie)*oU> ainl exi)rtiiiieii4et> are 
rotl(n\ii»K in mthk onler in hnllilliiK leleUsloii 
set# for experlriteiual tniir>nKe.<i. Foresight of Ur. 
OexeUipiiient i-aii lie >een liy the pioneers of 
radio—they are ei|tii|>|iiiit; tliem.veUes now wlih 
tete\iii]oii exiK-rlencr. 

Tim an h ies puidishetl In TKI.KVISlOX NFWs 
are of iirhiiary iiiiitorrann- lo experimenters^ 
they are simple In rorislrnetion, un<lerr.tanitabte 
and reiilete with dJaKrains. |i1)otoi!ra|ilis anil 
illustrations. 

Interesting Articles in the Current Issue 

The Studio .\.s|*e<l of Telev|>hiii. 

Single Side Itand Teholvion TrailstiilxsiiMi. 

Tple\isl(iti in France. 

Televi>lon Willi a Shoit*Wa'e <*on\erfer. 

Latest InfonnaihMi on ratliode Hay Tubes. 

Freipieiicy Iteiitiireiiieiil s for Teleiision. 

Shiite t'linlrol Su|ier*lIeteroilyiie. 

TelexIslon In .Natural Folors. 

Iloxr to .Make .\iriiraie S<aiiniiiK Discs. 

IMiasini; the Telex I shin t matte. 

.Synclirimizintt !».(' Motors. 

The Line .Si annlntt IHse. 

Nexv Dynamic t^canninit .Sy> 10111 . 

A History of Telexi>ioii Si-aiinintt Methods. 

Digest of Telexision Patents. ^ 

SPECIAL • 
OFFER• 
COUPON • 


television news HC-K'J* 

too Park Place, New York, N. Y, 

[ 1 .\s^ per >1111 r Sticelal Offer. I enclose In n - 
xxlth fl 1~ Uaiiolj iml foiiit-'ti II "ilil far xxhli h 
Hiter m% sohsi rlpt ion lo 1 i.I.k \ isUtV \i;\\s 
for One \ 1 ar \ou xxlll si o Mini im I Hh.l. Hit* 
li>t ixxii I nn.icrsi tnd liiit tii< regiiDr 

rito for >ni li x Mit» rriptlon 1> (Ml 

r 1 Mail mo 1 inmihi <<i|ix o| TH FA IsIOV 
Nh.N\>' for xxtilili 1 iinloso l"ii (I v m iiiii>s 
or Mini lueptid). 

V.xine .. . .. , 

\dilre>’i ...- . . - . .. 

ritx ... , SI jte 


A "3-TUBE" SUPER 

{Cuntinui'i! from itntfc SO) 

lino .Mrlssuof, -i*-Vj I''', ^•"^lpnsifo oseilltiDir 
mil ntnl lii|Mit l.K. I latisforiitiT, l.K.'r. 1. 

1-L*. 1.::; 

Otio IM*'. clioki', s ttullilii'ttrirs; 
i »ti<‘ .Mrissiu-i' iitiD'titia cnil, tyin* N, LI; 
thip chassis ; 

I'litir k mil IS ; 

Our A.i*. mr<] atid plii^ ; 

Otio 1 U.llDO-nlni) Vol. <*4intrd1 wHlt '‘oii-afT” 
swifili i;io put. lyiir, rntliiMlo aiif., /i-iiuli 
shaft. I itirli loti;;; 

'lAvo .1 MMlUT-inf. piulditi^ mtnIriisiM-s, t’17; 

itiM* Ih'.Iur ,uoi-mf, piiilditt;: vciiulonstd*. i'LL\ ; 
OiM* Ito.hif iliinl triiiiiina*. .OiMil i, < t*4 ; 

i Miv 4» inf. t.”d)-vult 4‘hH*i r<dytif fuiulftisor with 
hauls. iU; 

Otii> s inf, i.'iU-viili idoft folyf it* tniinh'iisor witli 
Ii’imIs. i* 1 u ; 

'Fwii .tMtl-iiif, inoMinl mmleiisor. t*7, L'll ; 

4)110 .uur».iiif. timhh'tl niinh'iisor, i'll*; 

iUn* .l*."*-nif. mil l.vpo l*«Mi-viil( eotnlftisia-, (’L»; 

'I'wo .1 tiif. litnt-viili 4-iili t'liiiilciistu'. i'."», I'ii; 

i Un* l*u mf, i'liairtdy I it* eiitnirtisi'r. TiO voll, i'S; 
Dili* shh*l<l 4-ati JH in4-li4*s hum, Inclios 

iliiiiindiu-. tlrillril ftir tlual triiiinifr; 
i)ni' hast' fur saiiu* : 

4 )ii4> .s|ii»rt-\vavi* rtiil atnl lu-jit-krt. LI; 
tUn* minry swifi-li 1 S.I ‘.S.T. 1 , S\V|; 
i )ii4* riO.Uitu-ohiii x'arialilo rlioosliil lltuitr vmi* 
tnih. |{11 ; 

< Uir .i)"i-iiif. mlt 4-4iti4h-tisi*r, i'Di; 

i > 11 '* .oi-inf., -luD-volt mil ruii«lms4*r, C14 ; 

Dno 7.'iiM)-(ihiu. wall n^sishir, Kl ; 

Oiir :i4iu-Mi|f. wall roslshu’. Ul* ; 

Olio i*."i.U4Mi-iiliin, I wait rosishu*. ; 

oti4* liri.oiHLiiiiiu watt rosistui', Kl; 

i )no 1-iiMmiitiMi. watt rosisiiif, lL"i : 

Oii4‘ Inu.fMMLolMii, >5 watt n‘sisfi>i‘, Ki>; 

Olio -loti-uh III. yi wait l•osisf«lt^ K7 ; 

Olio 1 .iMM)-V4ilt. *5 watt rosisiiir, KS; 

Otic L’u-olnii oonior tap losistur, Ku. 


I. F.-R. F. OSCILLATOR 

( f‘n/if#/i«<</ from ptnjr lit) 

‘rii4‘ saitio [u'4M-i-4]|ii-e ran In* on rrjoil uiit at 
tin* Korii sottiim tin* iisoitlatiu* tlial. In this 
onso ilio froipioiioios wuikoil out aooiiratoly at 
tin* lirst triiil. A liai'iiHihir was linn*4l in at 
7- 4111 i)n* turn*!' tiial. itidioalitm a froi|iH*iH-y 
uf 7iMi ko., ainl jit iinlioaliim a I'lViinonoy 

Ilf lii.'d). 'riio iliiToroiur, :L"iO ko.. Is tin* ftiiHla- 
in4*titnl ffoipimoy of tip* osojllaitir at this st*!- 
tiim. 'I'ho si*4-(ut4]. tliii‘4] ami fmirtli ha rinoiiii's 
an* markoti on tin* ;rniidi tif PI;;. .’ 1 . This pro* 

4*4 *4 Inn* was 4*iityio4l out at 4* very lu ilo;;no 
S4*ttiti;; Ilf tin* os4-illato|- ilial. A si*ri4‘s iif 
4-11 rvos, as shown on tin* i-hart of Ti.:;. a won* 
plat toil. It was foiinil ilnit tin* lairvos won* 
ai'tiially strai;;ht litM*s, ilito tii tin* stnn;;lit- 
liiM**froipii*in‘y 4-hara4*t<*risth‘ nf tin* nsi'illiitiir 

4 .- 4 Hl 4 h‘I 1 Sl*f. 

If otii* ilt'siri's vory ai-iufato nanlinKs. :iii 
iintpiit tii4*t4*r may hi* i-ontii'oti'il ta tin* niilin 
ri‘4-4*iv4*r sii that a visual iiuUoaliati, latlior than 
an ainlilih* am*, may In* linil. A sititalih* mil- 
pur mi'lof is 4l4*S4*rilM*<l 4»n patft* !)‘J af this 

i.ssti4», 

'Fa maki* an aiiiirato 4•h4*<■k af tin* inlihra- 

tian oiipvi's Ilf till* asoillatar. am* af thi* slili* 
plati's slioiihl lio yoimivoil atnl a juor.* of win* 

4■^llmo4■|4*4l aiToss till* iroiil ooti4h*nsor so as ta 
sliort-i iroiiit it. 'rin*n tin* siili* plato shaiilil 

10- r4*plno4*4|. In this oamlitian tin* asi-iilatar 

will ;;otioi-ato n naii-imMiuhitoi] wavo wliioh laii 
ho iisi'il ta hi'loroilym- tin* wavo of a i-rystal- 
4-aiit raM4*4l Uroaih-asi station tMin*d in on Iho 

roroivor. \^*h4*n makiii;: this tost a slnat in- . 

iloor aorlal. Just siitfioioni tt» pit-k up tin* 

hroaih'ast station, slmiihl ho ooiitn*otoi| pi tho j 
ai'fial post of Mn* n*i-i*ivor. 'Fin* osiillalar is j 

li'ft 4■onll4*<•lo^| to tin* n*4oiv«T. I»y tirniiiiL'-iii I 

a staljiin, sm li as WitK at 71 u ko.. ... 

latai* shoiili] 4auso a In-fi-roilym* .sipioal at 7.“*. 

11- Vi. ami nlinl sottin;;s of tin* asoil- 

lalori workiii;; on tho third, fourth ami lifHi 
ha riiiaiiii'S n-spoi-tivoly. 'Fiim* tin* osi'ilUitoi* 
dial for /.onohoat ailjnstmoiit ami tho <-alil»rn‘ 
tiaii will ho oxn<-t. Sovoral stations may i»o 
tiiin*rldii ill this iniiiiiior ami sil^dit 44uti*4*tioiis 
oa ti th4*ii ho iiiado to tin* pri’xdous ploti 4 *d 
iiiivt's if n4‘<*c*ssary, aft4*r which tin* sliart-oir* 
oitititi;; win* in (ho ;;riil <-otid4‘tisor may hi* 
n*mox od. 



EASY-CHAIR . 
RADIO REMorr' 
CONTROL 


,7/ 


VOLUME 
TONE 

OF yOUR RADIO 
f R0*4 ARY PART Of 
VOUR ROOM 


tlfC1«KA> 

CM ei RiAuo ON m 
«BM OF VOUR CHAIR 
OH 'lOUR RtMtlNG IMII 
CARO tabic - ANVWHCRC 
strap instantly 


1*R1(*K S.T.'iU bH‘nt l'x»si|ianl tn tne I. o. 

Willi Ih.' II.NSYCIIAIU I:.MII0 Ur.MOTK CO.NTKai. xmi c.m 
e«>iiiii>l IhiIIi Xdliitiic .will iiMir of \oiir r.«lio fioni .inx ii.wl ol xom ii«oni. 
fioni .m .xfioiiiiiig HNini. )M>iih. >un imrloi. or .Mrk U-il No loitm-r 
ruv.--.ijX Lo >i4 xxiiloii O'.wli iif \<)ur riotio nor iu>h lln- miooi 

xnIhih-vu \oui t.Klio ■f.ntr.s." CoolrwU ;ind ini|<ioxi-> th\- lone of xihic 
i.tt lioni l-iilli,aiii ndile tu dr'ep l>.i>*- Sup|irv»*'>' >l.i4ic iind vU-cIocmI 
Hill I fiweiH-i l.'i|i»»i>|Hil xxith 0 d4-lJichNi>k-. u«fi,*nu-otol k-.(l>ii-r .rino 
rh:iir >4i-ip. cnalihriit >uu to pl.iii- (Ik- roiitn>l <»i tic itmi uf xoui easy* 
cli.iir. holiiUi-il 111 soixoiK- uitliuut tiroU 10 thK-e minutes. S.4tir>f.iclH)n 
gu.iomteiil or money lefiintUd. 

.Sri viermrn! Ih-t )wur >h»re oi extra nuMnrvc installing these new 
unit|ue runhols, Kxrry i3<liuo«*ner a cuslumer. Wote for proposiliiM. 
• ■ - ,Srnd no mooex . » — Just wait I'uupow 

IMA.MDI TII RAillO DKVH K CO.. PLYMOUTH. I»A. 

Ilrase send me 4*. O. U., S:i.*.i». of»e Ka>) -I'liair Kadiu Kemole Contiul 
Milh piitilece uf returning 11 Kithin Ihiee da)s if nof xalisfactaiy. 

N.imi- ___ 

Ailihesi ... 

Citj-^ .M.ite . . 



(irniects tiii>cs ami parLs, Money- 
TTtaker fur .Service Men. Srtid 
$J.6^ t(t Pef't, HC-8 for di'alcrs' 
uimHr and sales belts. 




l«fTJrtf fnrt6FMrft¥i' 

BAOAOWAV. VONJC 


SelZ-Adfastin^ 



To Tune The 

MEGADYNE 


Receiver 


A condenser is just a con¬ 
denser to some set build* 
ers» but when results must 
be cerftfirt, it is safest Co 
choose the Hammarlund specih^ 
by the circuit designer. Write 
Hammarlund Mfg. Co., 424 W- 
33rd St., New York, for folder. 


I aall*)4. Wadiiy 

ifammarlund 

PRODUCTS 




TUBE CHECKER 

0 ‘iclll:inir ami .*<hort fon-r 
cun Im- tin 111 ij-‘hn; oiir Muilel 
3 1. i. 2^. 3. .V «, T'/i. 

^•n tratisfiiriiicr. IVsis all 
(lid iiiid iu*xv iuhi-s incliiiling 
4 ' ."7 I'-oS ^•n•. Full In.sinic* 
tion-i inctmli*il. $2. 

iMnil(*l t tr;iii<<fiirin4*r .*iiimi- a.s 

.sIkixxii in ".Mctfrli-^s Tnhv- 
ilu-iUcr." fli.da. Fun 8U|'|dy 
i)Mii-r piirl.c. 

.\ihi)itxT »; pnmg i«i ' priHig 
xxLi*il fur ti-dinj: 4’ .’>7, 7"i rents. 

.*< I*i>liit Tap .Switch. llrcak-i iKlxxcrn cimtaots. 80 
i-«*nt'. .Ml ahiuc .-diippeil ihkIpuIiI. 

L A. L ELECTRIC CO. 

336 Madison Avenue Memphis. Tenn. 


108 Canal Station 
Chicago, 111. 

Our nexAF 1932 Radio Service¬ 
man's Wholesale Price Guide 
xAFill be sent to you upon 
request. Write, using your letter¬ 
head or business card. Send for it today. 
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BOOKS 


Presented on tliese two pages are the new 
books of the RADIO-CRAFT LIHRARY— 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio. Each book has been de¬ 
signed to give radio men tlie opportunity 
to specialize in one or tnore of the popular 
branches of the industry. The material 
contained in these books will increase your 


in the 




knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
books during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man; an autliority on the subject— 
eacli is thoroughly familiar with the field 
which he represents. 
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Book No. 1 

RADIO SET ANALYZERS 
And How To Use Them 
With full Instructions and Descriptions 
of Set Analyzers. Tub* Checkers, 
Oscillators. Etc. 

By L. VAN DER MEL 
This book eiiilalns tUoroucbly ibo oper¬ 
ation of set an.ilyzcrs. iihte oheekers. 
osrlllators anil other testiiiu €i|ulpnieiit. 
Kor every radio man this book I* ei- 
ireinely helpful. It envi-rs every ph.isc 
of lesilni: ami elves you valualile Uiorl 
rut:; eompli'iely lllustrjited with Photo- 
Kraph* and tliairrani'^ to farilitiite the use 
of iiiuderii testers. 

The follovvlnB ehapters hrleflv outline 
the eonlenis. INTIlOniXTUtN ; THB AN- 
ALYZKlt: Funil.itiientals. S«Iiehe.s. A.C. 
and D <’ Voltmeters, rallbralloti atul 
i>csicn: TKoniLi': sm>OTLV<; with 
TIIK .^NALYZKIl; Classificallon of 
TTtmlile. Anal>vls of Troubles. Uses of 
Various .Analyzers. Care and Mainien* 
once; CONCLUSION. 


Book No. 2 

MODERN VACUUM TUBES 

And How They Work 

With Complete Technical Data on AH 
Standard and Many Special Tubes 
By ROBERT HERTZBERG 
MOimilN V.\Cl’U>r TritKS describes 
the fumlameiiiul eleeiron theory which is 
the basis of all vaenuin tulle O|ierallon. 
and Kocs progressively rmiii the Imiilest 
Ivvo-eleiiient tubes rlKlit up to the latest 
pentodes and ihyratn»iis. It is uritien 
in clear, simple laiiKuakc and Is devoid 
of the mathematii ^ which Is usinilly so 
eonfusinB. Valuable referetiee charts and 
rli.iriii-terlstle i-nne'< of standard and 
speeliil tubes are to tie found, also dia¬ 
grams of soekots and pin eonneetions. 

Here are some of the 1 hunters; Tlie 
Ldison Kffert and The Kleetrrjn Theory: 
K left non Kiiil tiers and the Ionization Ef¬ 
fect; Tlie 'rbree-Klectnule Tube: Vacuum 
Tube Characterlsiirs: Four- aii<l PIto- 
Llemeni Tubei: LiKht Sensitive Cells and 
Other Siieilal Tubes. 


Book No. 3 

THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work. How to Build and How 
to Service Them 
By CLYDE PITCH 

There Is no more faseiiiating a subject 
in the larse array of radio rinulis than 
tho faiiioiiR su|ierheten>iiyne cin-uit. 

WheiliiT yon are a Service Man or esperi- 
metiter. first-hand knowlodKc about tho 
roti.si ruction of suiierliclerndyne receivers 
is very Im|iorfant» The l)w»k on Sumr- 
hclerod.vncs gives iiiiderl.v Ing priticlides 
of their const ruction, right from the very 
first set made. 

*Qie follow Inc is a short list of con¬ 
tents: Itiisic Prim lilies of the superheter¬ 
odyne: Tlie Oscillator: First Detector: 

Single Dial Tuning Sy.sienis: Internio- 
dlaie Amplifier: Sccom! Detector. Audio 
.Milplifier anil Power .Supply: Commercial 
SujierlictenalMie Uecelvcrs; Servicing 
Superheterodynes, 

Clif) Coupon and MAIL! 


Book No. 4 

MODERN RADIO HOO-'-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im- 
porl.'int Experimental and Custom- 
built Receivers 
By R. D. WASHBURNE 
It is fascinating tn the experimenter, 
or even to the Uli-to-date Service Man, 
to take a couimenial set and to change 
it into one using a famous hookup tiiat 
is nut found in manufactured set. 

Many rxccllctit cirmits have never been 
coriunerclalized. but limited only to home- 
>et liuiUlers. ThouRunds of these popular 
linuiis have been miuestcd from time 
to lime, and tn this book vre have in- 
i-luded over 150 circuits, whieli include tho 
famous Peridyne. Cash-ltox .y.C.-D.C. 
Set and others. 

The circuits cover the fotlowino: Broad¬ 
cast Receivers. All-Wave Receivers. Short- 
Wave Receivers, Converters and Adapters. 
Television Receivers, Home Recording Ap¬ 
paratus, Automobile Receivers, Audio and 
Power Amplifiers. Power Units and Mis¬ 
cellaneous Equipment. 

Book No. 5 

HOW TO BECOME A RADIO 
SERVICE MAN 

How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 
The ambition of many men In radio 
today 1 to berome a flr>i gradi: Service 
Man. It is not as difricult ai: one niighl 
believe, hut It caniuii be dmie iii a few 
ylmrt nv-ntlis. Following very carefully the 
advice of -Mr. .Martin, wlici has dealt with 
the problems of thousands of Service 
.Mc-ii. this bitok ilcal* verj' rarefully with 
the <‘SReiitial stages in the brc(»aration 
for ciualifylng as a Service .\fan. 

Mere arc the Chapters: The Sjiiall In- 
depfudetit Si-rvlce .Man; Advanced t'oin- 
iiien-Ial Aspeit.-C The Itadio Set: Semi- 
Trchnlca! «'onsiileratiuns ; Adv anced Service 
Data. Kaeh tbapier is again subdivided 
10 bring out in udnuie detail every point 
of Imiiortanec. 


Book No. 7 

RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W. PALMER 

It often becomes necessary for experi¬ 
menters and Senlce Men tn call Upon 
tbclr meinopy for 8<ime short cut or radio 
wrinkle that will solve a pruldetn nulckly. 
In business- ”511011 cuts” mean time and 
money saved, anil lo the Service Jtlan 
"Iline saved” means nione.v earned. 

Thif book is a compilation of important 
radio kinks and wrinkles and dhcussei 
only such Items as are coniiantly used 
today. 

Here are some of the more imiortant 
chapters: Introduction; Servicing Stiort- 
FiiU: Testing Kuulpment and Meters: 
Vacuum Tubes and Circuits: Volume- 
cnntrol Meihmls: Atiiplirters and Phono¬ 
graph Hcproducers; Power Siitndy KpulP- 
meiit: Colls and Tuning Circuits: Short 
Waves: Loud Speakers: Tools and Ac- 
eessoriea. 


Book No. 6 

BRINGING ELECTRIC SETS 
UP TO DATE 

With Pentodes. Multi-Mus. Dynamie 
Speakers—Complete Information How to 
Modernize A.C.. O.C. and Battery Operated 
Receivers 

By CLIFFORD E. DENTON 
In tills country there are over ten nill- 
ilon elccirlrully oitenited recelver.s that 
<'«uld lie modernized—by placing In llicm 
new type tube<, new speaker e<(ulptnent 
and other niiHlern improreinenls. This 
business of Improving old sets can go to 
the eXocriiiieniers ami -Scrvli e .Men if 
they will ijuL'kly jump Into .telion. 

Head In this bunk by Denton, how 

easily you ran tiimlcrni/.e an.v obsolete set, 
and with little .tdilitlonal costs. 

Here are the high liglil.s of Mils hook; 
Ttihes .Wailalile for Iteplacemenis: Ulee- 
Irifyiiig It.ttierv Uetcivers; I’se of the 
Neve 2- and <i-Volt Tutie.<; tipcrailiig Sets 
will! Single Font ml: Conversion of A.V. 
sets into D.r. and n.P. into a.C. : Re¬ 
placing Output Tubes with Higher OidPut 
Tithes; liupriivlng Old .‘tuners; Lofiin- 
Wtiite Amidifiers; Adahlcrs and ’fheir 
Use. 


Book No. B 

RADIO QUESTIONS AND ANSWERS 
'A Selection of the Most Important of 5.000 
Questions Submitted by R.tdio Men During 
the Course of One Year 
By R. D. WASHBURNE 
There h.is liccn collected a wide variety 
of niicstlons whlih have come Into our 
e.llinrlal otTlccs during the past two years, 
ami Only those whoso answers would 
benefit the majority of men cngagcvi in 
radio have been Incori on ted In this amaz¬ 
ing uuestlon and answer bo k. 

The tremendously long list of topics 
hetter explains the subjects vrbleh are 
ir*‘ated. Here are the titles: 

Itadio Servicing: Receiver Design; 

Hmnc Recording; Telovisioii; Sound 
Kuuirmietu: short Waveii: Antennas: 

Diicraiing Notes: Test Ktiuipiueni: Tiibck; 
I'llra-Short-'Vave': 1‘ollre Itadio: Repro¬ 
ducers; Superlu-terodynes; .Automotive Sets: 
Power Packs; .Automatic and Remote tkin- 
irol Devices; .Aligning I’nMedure: Plmio- 
eleitrli-iiy; Adaiiters: .Mra.^uriiig Appar¬ 
atus; itand-selertors; tkmverters: Piddle 
.\d 4 lress tnuiprncni; .Midget Sets; Oscil¬ 
lators: Plionugraph Piikups. 


Book No. 9 

AUTOMOBILE RADIO AND 
SERVICING 

A Complete Treatise on the Subject Cov¬ 
ering All Phases from Installing to 
Servicing and Maintenance 

BY LOUIS MARTIN 

Automobile radio* are up and coming, 
and aotneonc has to service them projverly. 
It therefore behiioves you to read this 

iiimit-iuely ImiinriaiU tn-w book on the 
art of Automohlle Radii*. 'Hie book Is 
ruiieisc. and full of lliostratiotis, plioto- 
giaplis. diagraitia ami hiwtkups. 

I Mere are only a few of some of the 
really interesting chapters; Inirodiiclion: 
Autniuotlvc Radio Installations: Comtdetc 
Desi ritdiuns of I inniiu-n lal Aulioiiotive 
Rei elvers; ivervlclng .Autmnoilve Ketelv- 
ers; The Ignition System; General Ser- 
viic Cohsitlerations; KITerls of Tempera¬ 
ture on Power Suptdy: Conclusion. 


GERNSBACK PUBLICATIONS. INC. 96-98 Park Place, New York, N. Y. 

I I 1 HV 6 circled below tlio iiiinilK*rs of books in tho KA1 tIO-CH.AFT L«IHK.\RY. which yon 
are to send mo. atnl have dmluctod 20^}^ for onli rin;: five (.'i) l»ooks or more. 1 have included 
my remittance in full, at tbe price of 50c each, when Ions than five Irooks are ordered. 

The amount of my remittanee is (Stumps. cb<*<ks or money orders accepted.) 

Circle numbers wanted; 1 2 3 4 a 6 7 8 9 lO 


.Albinos 

State 
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Jijbrary 


This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, right- 
up-to-the-minute and written so 
tliat they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 

HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re- 
cordinos. Microphones. Recorders. Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SALIBA 

If tlior»* i.s (me sulijfct that is fasiciiiathig 
ti» owry radio mail, it ik that of Homo 
Krroriliiiir. tif ooiusi*, this volume is not 
all on “llomi*'* ivconliiiu', hut tin- iiifonnatioii 
rontaiuod tlu'rt-iii is iinportaid to voininnvial 
radio iiivn, studio ojH’rators, oii^iiivors and 
otluTs iiiturestiMl in this phase of radio. 

Tlu» art of n*cordiii|j: niid n-produ<‘iiig 
hn» 2 o)(‘ast s<*h*ctioiis is herominir more im¬ 
portant t-ven* d.iy to radio men, experi- 
nieiders and Ser\ ice Men. K<|uippiii^ dance 
halls, aiiditoritim.H. ohuichiN, restauriints and 
homes with pnliljc uddn^ss and amplitiers 
liriiitr.s many extra dollars and often an 
4‘xcelleht income. 

Ill this hook are foutid such tojd<>s as: 
.^liort Histon- of the Art; .M icropitoiies; 
Kecordimr Amplifiers; Cutting Heads; Types 
of R^K-onLs; Comtm-rcial Machines; Addin«; 
Iti'ConhTs to Iteceivers; Stinllo Layouts; 
Mechanical Filters for Turntables. 

BIG 

DISCOUNT 

OFFERED 

In order to iii.ike li ]tn«dlde for F\enonp to buj’ 
tliexo nuiilis. the flfly (."ap cents price has been 
nutle uidfono for .ill votnnies. You ran buy Ihese 
tM>ok» seiianoely. hut you sliouhl lake ad\antaK9 
of our spei'ial offer 

When Five (5) Books 
or More Are Ordered 
Deduct 20% 
from Your Remittance 

Simply fill In the miuikih below, and mail It to 
on together with your remittance. Checks, stampa 
or money orders aciepted. 


All Books UniSorm 


Tlie honks In the new R.XPIO- 
Cll.XFT LlJtll.MtY are all 
strirlty up-to-date, and 
written t»y men wlio 
know ilielr subjects. 

Tile ruiuiiies are ail 
unirorio size, fi » 9 
inches, and contain on 
an .average of 50 to 1L*0 
illU 2 >iTatlons. Kacb book 
Is printed on tine book 
paper, and no exiwtise 
l.a^ been spared to make 
1' an outstanding lahle, 
for lu editorial contents 
as welt as front the 
niHbanlcal stand¬ 
point. 






T 


ELECTRIC CODE 

{Continued from prif/e 11G) 

alwny.ct dig intti tin* in.-nilntion with n linger 
imil III ilctcrniiin* the life in nihher covered 
wire. 

t-’.i Lowki; iNsru.weK U.nik.s. All in.siir- 
nnee orgaiiixalions are nien'ly pools wherein 
tin* supposedly iiidin-ky fow who Imvr siifTered 
frverses, nre eotiipeiisahnl for their his.'scs hy 
iln» fortnimte iiuiiiy. 'rims one tire loss is 
paid for out of the preiidiiiiis jiaid hy iiiatiy 
who lijive not had tire losses. If many llre.'S 
meiir. more money innst Im> ptiiti in hy those 
who have not hail tiny IIres. mesming higher 
insiiranee rat<*.s. If eaeh hotiselndder tlid his 
hit to prevent tires, all lire insurance rales 
on this t.vpe of insitritiiee wtnihl go th»wn. An¬ 
other tiling to hear in miinl Is that insiirame 
totnpanies tio not have inexhaii.'^tilde pots of 
gohl to hnlle oiit to tindr poliey holders, as 
.seems tti he the popular t'oneeption. All dam- 
iiges eolleeted hy a lioiiseholder frcnn the in- 
snraiiee eomptiny for htss caiisetl by a fire or 

tdherwise must etnne from the ..kefs of his 

frit‘nds and iieighhors siiiee tile rales for the 
same ri.sks for the .'saiin* types of resitlenees 
tlilTer in various loealiths. due i-ntirely to the 
poor risk ami the fre<|neney with whieli tires 
oeenr. Iiisnnmee rates are the foree most 
ideetrieal authorities use to t'oinpel removal 
of violations when ]>eaeefnl reipiests have 
failed. Ity reelassifying a risk, as nn.vtiiing 
insured is known, inlo n grade where more 
Josses oei’iir. rates ai‘e doiilded and tripled. 
For example, n hnilditig insured for Slnn.mio. 
and paying a rate of 1 per eeiit or .^l.riUU., 
will have it's rate donhied percent or 

I'ven 4 Vj percent rates are sonietinies chargeil. 
'Phns the cost of iiisn ranee is raised froai 
.<l.r>nn. to .«;;.nnn. a year at I* pen*ent or 
$4.r»cm. at 4*2 pereeiit. 'Pin* ilitTerenee Inn ween 
these snnis wouhl pay for a lot of eleefrical 
wiring. 

1 lonlitle.ss, radio Servici* Men who will give 
the snh.iecr some study, ean find many other 
reasons to adv;inee agiiinst the natural oh.iei*- 
tioii of tin* limi.selnddi*!' an.v ehaiige. ahso- 
hitely not vital to the playing of Ids railio. 
Figures on reinsiieetloii are available and elec¬ 
trical contractors thronghont the eountry lire 
seeking legislation to proviile enough lnsp«M'iors 
so that every eleetrieal installation may he 
iiispeetml and reported upon every two years. 
'Pile most eointnoti deb'iise of unapproved wir¬ 
ing: ••FvervlHMly‘s doing it.” diies not seem 
to impress insnranee anthorities or niagistrati's 
ns an adeipiate explanation of why the law 
is being violated. 

For the Servin' Man operating In a .<e<*tlon 
where a lleeii.sc is not reipiired. or where .a 
Serviee Man ha.s imide eoiitai’t with an elec- 
triiai eontraeior who will tile for him and 
tihtain the neeessnry eertideates, wo will take 
np the vtilions approveil methods of ohialning 
elntrieal eonmitions for appliances, in the 
fidiowing .seetion. 



Hay, Service Man. how would you Mke to own 
a little side show like this? 


SKINDERVIKEN 

T ransmitter- Microphone- 
Amplifier Units 



A FFW USES FOR THESE UNITS 


'-Lckjo sprAkPL 
OCTftANSMlSSION “ 

f fcl f 



ussrmr 


^ OItTkMCC 



TO MCAO&cr 
cw LOUO 
u>CMica •amplifier* 


•>nAo o A MPun cR^ 

lI= 



tHAPMAftM 
•TALtONO LIQMT- 


COOC PRACTICINO OCVrCC 

r«Ma Mmc 



i » *******" 

' nfT 


eALOWiN PHONE AMPLinta- 


HUNDREDS OF USES FOR THE 
EXPERIMENTER: 

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 

DETECTOPHONE TELEPHONE AMPLIFIER 

STETHOSCOPE LOUO SPEAKER AMPLIFIER 

MICRIIPHONE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFITS 


WE PAY $5.00 IN CASH 

for every new use developed for this unit 
and acccf'ted and published by us. 


One Unit 95c; Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 

eontainina sueeestions and diaarams far innumerabla 
uses, furnished with each unit. 


EVERY amateur SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HI8 LABORATORY 


SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 


PRESS GUILD. Inc., TlC-8-32 

16 Murray St.. New York. N. Y. 

Please malt me at once as many of tha following Items 
as 1 have Indicated. 

... .Sklnderrlken Transmitter T^nlts at 95c. for 1; 11.75 
for 2: 12.50 for 3: 13.20 for 4. 

When delivered I will pay the postman tha coat of tb« 
Items specified plus poataga. 

Name .... 

Addraaa .. 

CUg... BUto.!!- 
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.where the thousands 

of Short Wave fans get their valuable 

information—quickly 1 

T he greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most up- 
to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY—AND REPEAT IT—THAT NOTH¬ 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on hrst-class paper. No ex¬ 
pense has been spared to make this the outstanding 
volume of its kind. The book measures x 10 ins. 


tlow TO Build 

AND 

Operate 


ahortWavci 

RCCQVCRS t 
\ 
\ 
\ 
\ 

\ 


Pl.flL ISWJI BY 

fHOiirj 

WAVE 

CSAfT 


• a PARK PCACC 
NEW YORK 


3 ^ 


SHORT WAVE CRAFT Ur S 

96*98 Pirk Plaee. New York City, 

I enclo;ie herewith fifty l■ellti for which 

lilease Henil me a 'if >i*«r new hnok llO\\ 

TO lUMLI) ANO tIPKKATK SHOUT WAVK 
UKCKIVKUS. (Semi money order, check, cash, 
or new U. S. Slain|»K. UeKlsler letter If H 
contains currency or stamps.) 


Address . 

City and State. 


i| 


Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 


We know that if you are at all interested in short 
waves you will not wish lo do without this book. ^ It 
is a most important and timely new radio publication. 
76 Pages — 250 Illustrations — Stiff Paper Covers 


NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 


CLASStl-'IKU tU VKttTgSE.UliXTS 



than July 9th. 


BUSINESS OPPORTUNITIES 

ATTENTION: Distriluitors. Dealers. Salesmen— 
Make money .selling iiatiimally known llmiver 
Range C)il Burners; retails at $29 to $39; your 
special price $12.50. (order sample). Write Ihiover 
Oil Burner Co., 1497 Main St., Bridgeport. Conn. 


INVENTORS 


PATENT YOrR INVENTION: Send for FREE 
hook. “How to Obtain a Patent.” and “Record 
of Invention’* blank, (‘onsiilt us about how to 
protect your ideas. Victor J. Evans & Co., 62011 
Victor Bldg., Washington. I). C. 

MISCELLANEOUS 


“IF You want to make new Iriends by mail, 
or go into hiisiness. We piihlish mailing lists of 
all ilescriptions. Write for free inform.'ition. 
Box 100.AB. Fremont. Ohio. 


RADIO INSTRUCTION 


LEARN Radio, television and talking pictures 
in Canada. Day. evening and hoiiie study classes. 
Free scholarship and trip to Toronto, ajl ex¬ 
penses paid. Booklet on request. Radio College 
of Canada. 310 Yonge St.. Toronto. 

tc AAA WILL BE PAID TO 
>D,UUU anyone who 
PROVES THAT THIS IS 
mil the aetual photo of myself 
stu'ulng iny fiii'etb physldue 
tnd liinv the Uus» Sysiem has 
increased my nxvn height to 
6 ft. 3 3’4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old giln from 1 to 
0 liifbcs In a few wecksl 
Na ApplUnees—No Drugs—No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten UoMors Com- 
plele Convlnrlng Testimony and Partlrulars n 
rent 'stamit. “.Mhm- time for r»-lurn inalLs arr»*ss 
the Atlantb - G MALCOLM ROSS. Height Specl.l.st 
Searborouth. England. (P. O. Boz 15). 


RADIO 


Cr.\RANTEEl) “Pocket Radio.” $2.00. Citalogue, 
10c. Neil ’lasker. Shaniokin. Pennsylvania, 


CCARANTEEI) MlCROrilONE REPAIRS—Any 
make or model—24 hour service. Stretched dia- 
pliragm double button repairs. $7.50. (Ithers 
^kOO. Single button repairs, $1.50. Write for 
19,12 Catalog with tliagrams. Cntversal Micro¬ 
phone Co., Ltd.. Inglewood, Calif, 


MAKE Simple (Tyst.il Radio, 
Crystal with instructions. 25c. 


•MELOMITE” 

erysiai wiiii iuMruvnunis. New' * Alclody 

King’* crystal radio. $1.00. Complete with phone, 
aerial. $2.75. Meloniite Co.. /7K/ hair mount, 
Kansas ('ity. Mo. 

^•K.^NSFORMERS REWTiCND, varnished, baked, 
guaranteed, reasonable cost. SPEAKER REPAIR* 
INC, magnetic $2.00.$2.50; dyn.^nnic, voice coils, 
fields, etc., reasonable charges. Clark Bros, Radio 
Co.. AI hi a, Iowa, 


RADIO Service Men .Attention—Power transform¬ 
ers rewound or rebuilt to your requirements. 
Meyke Radio Service, 2624 Margaretta, Maple* 

W'OOil. Mo. 




First In 1907 
First Ts*day 


BACK ISSUES 

of Radio-Craft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 

98 Park Place New York, N. Y. 


• Index to Advertisers • 


A 


Alden Mfg. Company .. .112, 116 

Aluiiiaweld Company . 113 

Amperite Corporation .. . 1-T 


C 

('able Radio ’I'libe (’orporation..Iiisidc front cover 

Chemical Institute of N. Y. . . 120 

Clarostat Mfg. Company . .. . . 119 

Classified Section .... 1-;} 

('oast*to-('oast Radio ('orp.. 117 

Coyne Electrical School .. 65 

Crosley Radio Corporation .... . 10*) 


D 

DeVry, Inc,, Herman A. .— .... ,, IIS 

Drake Hotel . 12<i 


E 


Elect rad, Inc. 


116 


F 


Hotel Flanders 


126 


G 


(lernshack Coriioratioii, S. 125 

Hold Seal Mfg. Company . 114 

(Iraiit Radio L.'dioratories . 116 

(iretipark Company . .125, 127 


H 

Hammarliiiul Mfg. Company . .. 126 

Htiodw'iii Company, (has.. 112 


I 

International Resistance Company .106, 119 

J 


J M P Mfg, Company 


116 


L 


L & L Electric Company .. 121 

Lincoln Ra«lio Corporation.Inside back cover 

M 

Merriam A Co., (i. A 114 

Midw'est Ratlin CoriH>ration... 107 

Hotel Montclair . 126 

My Own Radio, Inc. . 110 

N 

National Electric Tool Company ..112, 116 

National Radio Institute . 67 

P 

Plynumth Radio Device Company. 121 

Polymet Mfg. C'ompaiiy . 110 

Popular Book Corporation . .....121, 124 

Press (iiiild. Inc. .. .119, 123 


R 


Raditi Trailing <'omp;:ny .. 

Kadolek Conipanv .. 

Radio *iTaiiiitig Assoc, of America . 

Keadrite Meter Works ... 

Koss. Malcom .... 

Russian Village . 

Shallcross Mfg. Co.. .. , 

Siinreme Instruments Corp. 

Sylko Microphone Co.. 

Sun Radio (.'ompany . ... ... 


128 

121 

116 

115 

124 

136 

117 

111 

no 

108 


T 


Triad Mfg, Company.. .. . .Back cover 


U 

Universal Microphone Company . ... 116 


(While every proentitlon is taken to insure 
n ceil nicy, wi* ea limit giiarantiv against the pos¬ 
sibility of an o<*i*nsIoiml ehnnge or omission in 
the prepiiration of this index.) 
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Headquarters 

FOR 

Materials and Parts 
FOR 

Building 

TREASURE 

LOCATORS 

Radio, Audio, Ground Potential 
measurements, Hughes Induction 
Balances and other types; Oscil¬ 
lators and amplifying systems in¬ 
cluded. 

We can supply all materials 
needed for building and operating 
of any of the recognized treasure 
finders. 

With this apparatus you can 
locate buried treasures, metal war 
relics, mineral deposits, subter¬ 
ranean water veins, buried gas and 
water pipes, and lost objects, tools 
and treasures sunken in water, etc. 

Write for pamphlet giving history 
and theory on this interesting sub¬ 
ject. Twelve different circuits are 
described and explained. List of 
parts and prices included. (Price 
of pamphlet 10c.) 

Mail Coupon TODAY! 

j^RENPARK COMPANY RC-H | 

I 245 Greenwich St., New York, N, Y. j 

t Etirh>S(>i] find 1 Oo for which kindly send me * 
I panipiilet on Treasure Finders. I 

I 

{ Name . I 

I I 

I Address . j 

State I 

<- J 


A SET ANALVZER 

from Ih'i) 

twe<*n i-imH-ol jjrid iiiid ciitinMh* of seropn-;ri‘i(l 
tulM-s ; .\i>. Ml is ;-KriOV/’ aiinl is the snnie 
ns .\o. 1*J hut Usiii;; tin* hO-volt seaile; Ni). 14 
is • rd\-;»0uV.’’ nieamiii^ tin* :ioo-volt s<*ale Is 
eoniieeted hi'twe^ui phUe iiiid <*sitln)de : No, !."> 
ia ••r-KhOOV,*’ aitiil is the same ns .No. 14 usin^; 
the «;nn.vott seah*: No, is ■•r-lL*.M.\.“ mean* 
inj; the rJ^nui. rain^fe is in series witli the 
phite eireuit. No. 17 is Jiiid Is the 

same as No. Hi iisin;; the «»0-msi. seale; Ni». IN 
is •■r-120-M.\.*‘ and is tln» same ns N<t. Hi and 
17 usltiir the 1-h-nia senle: No. l!i is “H-l^O- 
nn*aniti^ the l-Nt-ma. seale is in series 
willi the ui*i<l elic nit : No. is i-lCiOV.** 
meatiint' the voltmeter is hel\vt*en the 
ttnle ;rrhr‘ and eathode nf an K.K. ‘’pentode 
tithe.” d*his “pentode yrld” is the one on the 
sidi* of the base* of an U.F. pi*niode tube. The 
.'Jo-volt seale is used. The *“l’” in this <'aso 
slionid not be eoiifn.sed with the “P” position 
on other pcisitions of tin* switeh whieh refer 
to plate <‘onneetions. No. 1!1 is “OntpiTt” ami 
the rantJe* envered is d«*termined by the external 
eonneetlon to tin* out put jaek.s. These are 
marked—Low - .Med. and llltfh. This settle is 
us»*d as a visual indic’ntor of resiUtaiUM* in eon- 
tu'etlon with an o.sellhitor, Hir<*etion.s for the 
use of this .seale will he driven later. No, li” 
is not marked ami ri*presi*nts the “olt” imsi- 
tion of the IM*. meter. 

A.C. Selector Switch 

The .\.P. meter is eon I rolled by tlio snialler 
s<*leitor switeh to the left. It has seven po* 
sltitiiis. Two of thesi* are marked “off.” 
Pounthi;; from the top. No. 1 is the “off” po- 
sit loll, .No. 'J is laarketl 1I-IIH4V mean in;; the 
.\.(\ voltm<*ter is eonTiecte<l across I he filament 
eir<‘uit nsiii;; the 4-volt seale. No. JJ is 11-11 !• 
NV mean in;; the S-volt s<-ale is con nee ted atTt>ss 
the lllameni eireuit. No. 4 is the other “off” 
position ami this “off" )>osition sejiarates the 
]ow-volta;;e scales from tin* hii;h. No. .7 is “1’- 
llsiHiV." and means the NUp-volt s<*ale is eoh- 
neeted fr<nn plat^* to (ilament. This refers to 
re<-tl(ier tubes an<l measures dln*etly the A.C. 
volta;;i‘ apidieci to om* plate of an ‘Nil ree* 
tiller or to tin* plate of an 'Nl rectifier. No. i> 
Is “(J-Il-Noriv.” ami measures the A.*', voltap* 
applied to the si*<oml i>Iate of the ’no re<‘tifier. 
No. 7 is laarkei] ami <‘onm*ets the etirrent ran;;o 
of tlie A.P. meter to the proper small jacks 
at the rear of the panel. 

Automatic Switch for Tube Tests 

The small sele<*tor switeh to the ritfht is for 
test!a;; tahes. It is aatomatie and spiiims 
haek Into the “off” position wlH*n released. 
.\ll but n»ctifier tnhes are teste<l with this 
.switeh. As the re<‘tlfier <loi*s not Imve a ;;rld, 
su< h a test is not m*ed<*<i for it. 

To test all otlier tubes, tirst record the nor¬ 
mal plate eurri'iit, if tin* tithe is one of the 
s<reen-;;rid types sueli as the ‘:i2. ”J4, '.'Jo, '51, 
*”►7. or ”JN, push down on the seleetor switch 
ami a .seeond idate eiirrent rendin;; should he 
obtained. If the tnlw* iiiHh*r test Is an onllnary 
!lire< -<*lement type, or '47 type, turn the switeh 
in the “np" positioti to ;;et tin* seeond plate- 
4'11 rn*ut r4*a4lln;:. 1’his rlian;;e in phiti* i-urrent 
<)eti‘rmines the e4>n<liti4in 4>f the tube. In imist 
4-asi*s tin* ;;r 4 »ater the differem-e In the two 
l»late current ren4llu;;s, the lM*tror the tills*. 

It is not p<issjhle to ;;lve an.v ih'linite values 
to 4li*tern]ine the eoiidition 4)f tubes. Itei-i'ivers 
appl.v ilifferont V4dta;;es t4i tubes and tliere- 
f4n-4* illfferent iiirreiit values will In* ri’eonhsl. 
llnwev»*r, after a little praeii4c in test In;; ;;<»o<l 
ami had tubes by this metiuul. 4»iie 4-an smni 
learn tti tell wli4*n a tills* Is 4l4*f<*etlve. When 
testing a <l4*tect4H', it is best to move the tube 
to amdh(»i' S4>cket as in tin* ileteetm* sta;;e a 
lil^h bins is i»n*seiit wliah limits the plati* 
iiirrmit tii a small value. 


LEAD-IN STRIPS 

When S4»rvielii;; a r«'<-eivi*r wlib li |.s noisy, has 
Int4*ruiittent r4*4ei>ti4Mi or no n*4*4*pti4in at all. 
lest tin* leml-lii strip to he r4*rtaln that the 
wiinlow. espei'ially in tin* sumtm*i'. has not 
brok4*n lhr4>ii;;1i the insulati4»n ami rniiM‘<l tin* 
si l ip. 


I 

I 


I 

I 


Would Not Part 
Widi It ror’10(ti» 

YET ALL HE PAID 
WAS $3.98 


Dear Sjr : 

Jftrr receiving your /im‘ seconJ 
edition Radio Encyehpedia, and 
looking through t/, / find that it ii 
one of the most valuable hooks / 
have ever laid my hands on, and I 
fivould not part vi'ith it for one hun¬ 
dred dollars, if I could not replace it. 

Thanking you for giving me this 
opportunity of securing this valu¬ 
able book, / remain, 

Ralph Tomilson 
Myrtle Station, 
Ontario, Canada, 


What the New Second Edition Radio 
Encyclopedia Gives You 

It cbe-* you an exptanaiton of e\ery word used 
In radidi. Tlieiie expliinatlon^—or, rallicr. dettiii- 
tlonii—are not brief ouiliiic information like thole 
of an unlinar>' dictionary, but tlie>‘ give in fullest 
detail, anil nt consiilerable lenxtb. tlie meaning 
and appiiciiiion of ei'ery wor4l. plirM^e, general and 
siKH-lal lerni u>ed In the scietue of ratlio. Tl»ey 
are written in |>lain. eveo'day English, easily 
unticrstood by anyone. 

I*r.aftli-aily e\4*ry definitiun in ihe book Is Ulus* 
iraleil l>y tlrawlng-.. )»]ioiograeli3, diagrams, or 
charts. .Ml yiHi need to <l» l.s to look up as you 
wuuhl in a (liiliooar>, the uord or phrase about 
which >c>u sire .seeking iiiforniadon. Furthermore, 
euih page is key-indexed, for greater convenience 
ant] spfcd in iocudng any deflniiion. All the Sub¬ 
ject-Matter is Arranged in Alphabeticat Order. 

This greatly enlarged Second Edition liadlo En- 
cyel(MH‘4lia Is an ahsobite necd-^slty to everjone ln« 
teri'sted In Itaiiio. It answers all radio riuestions. 
Increases your knowledge and saves your time. It 
fiwer.s e\en‘ known radio pniblem. and Is a gold¬ 
mine of practical information for every radio man. 


2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 



352 


pages 

9 X 12 

inches 


Weight 

3 

lbs, 


S. GERNSBACK CORPORATION, 

98 Park Place. New York. N. Y.. 

Send me one copy of the new Second Edition 
S. <b>rnNliark‘> liadio Kni'.\f lf>i*ediii. I eiu |ii«e here- 
wUh f.'LD.H. 4 lieik or money order preferred. 
(Foreign and I'anada. add :trie extra for i» 0 '>t 8 ge.I 
.Money refunded in full if not .satliifactur>'. 


Name 


.\ddress 


City. State, 

Rr-832 
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Hotel Directory 


of the Radio Trade 


The Hotels on this page are 
Patronized by the Radio Trade, 
Make them your Headquarters, 



THE HOTEL 

MONTCLAIR 

LEXINGTON AVE., 49ih to 50ih STS. 
NEW YORK 

Directly Opposite the Waldorf-Astoria 



This Summer Enjoy Vour Chicago Business Trips 

A STAY at The Drake adds pleasure to business. Overlookinjj Lake 
Michii^an, your business days . . . and ni^xhts will be spent in resort-like 
comfort. Restfully quiet . . . convenient Uy all loop business . . . 
theatres, and with beaches, bridle path and beautiful Lincoln Park, 
close at hand. Rooms are lijrht and airy 
. . . pleasantly comfortable. U^ithout 

extra cost, extra accommodations arc made 
available to the jxuest for larjxe or small 
conferences. Room rates begin at $4 
per day. 


HCTCL, CHICAGO 

Under Black.rtone Manaffcment 


i 


800 ROOMS 

Every Room With Bath 

From $3,00 per day 

Attractive Rates by the Month 

A RADIO IN EVERY ROOM 

Short walking distance from 
Grand Central Terminal 
and B. & O. Motor Coach 
Station, Ten minutes by taxi 
from Pennsylvania Station. 


American Home Cooking Served 
in a Notable Restaurant 


OSCAR W. RICHARDS, Manager 


❖ 


**The Gathering Place 

CosmopoUtan New YorkersJ* % 
The RUSSIAN VILLAGE | 
100 West 57th Street 

New York City ❖ 

,j» 

Dining, Dancing, Russian and Gypsy 
Entertainment. 
t LUNCH — TEA — DINNER ❖ 

V* •J* 

❖ No cover charge at any time. ,j, 
^ Broadcasting WOR Circle 7-9434 X 

^ * 2 * 


..."AN ADDRESS OF DISTINCTION" ||| 


A HOMEY HOTEL IN THE 
HEART OF NEW YORK | 

THE 

NEW 

FLANDERS ji 

133 W. 47th Street through 

to 48th Street | 

One of the Finest Hotels in \ j 
Times Square \ 

Single Rooms with Adjacent 

Bath .$1.50 and up | 

Single Rooms with Bath . 2.00 and up 
Double Rooms with Rath. 3.00 and up 
Suite —2, 3, 4 People. 5.00 

Special Weekly Rates 

FRED W. BIZEL, Resident Manager 



/ mportant 
^Announcement! 


On pages 122 and 123 
of this issue will be 
found a very import¬ 
ant announcement 
telling of the Radio- 
Quft Library. Be 
sure to turn to these 
pages NOW and learn 
of the ten new and in¬ 
teresting books which 
are being published. 
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$100)000 speaker Sale! 

I^n^uded (n this tremendous speaker sale are the products manufactured by leading speaker makers. Every speaker is brand 
Ptf sealed cartons. They are sold far below their regular list price because they were bought 

in exceeojngly large quantities and our purchase price permits us to give you the benefit of low cost. 


LOFTIN-WHITE AMPLIFIER (Licensed) 



LOFTIX-WHITIO :nt> fill Hors 
nioilenilstii- tiiiish. fi»r 

or piiblk- ailclress work. 

245 Moilel iis*’s 1-221, 1-213, 

1-280 . 

250 Moflel uses 1-221, 1-230, 
I-2S1 


247 single IVntode Amplifier 
217 rii.‘di-pull T’eiUodf Am- 
filifitT . _ 


in strikhiff 
phi iiiograpli 

$12.50 

$15.95 

$ 14.95 

$19.95 


JENSEN 

Sl? ia 5 n„ $14.95 

A.C.—D.7Jr. ^ 

I',;;'." $10.95 


A.C.—D.15 

Concert Jr. Off 

Tube Ucct. .. . 


n.9—2500 OHM 
D.C. 

Field ... 

n. 7—2300 OHM 
D.C. 

I''ield 

I). 15—Midget 
2500 OHMS ... 


$7.50 

$7.95 

$4.75 




ROLA SPEAKERS 

Model K. Midget A.C. using CA 

280 Reel. . 

D. C. Models Model F \ 

2500 ohm P.P. Oiitimt Trans. / 

1000 olmi P.l*. output Trans. ( 

2500 ohm Single Pentode. / Each 

2500 ohm Pii.sh Pull 238. \ Model 

1000 ohm Single 238. ) 

1800 ohm Single Pentode 300 Ohm Tap 
for Itia.s. 


BALDWIN 


A. C. using 280 
Tube Rect. 


$6.95 


D. C. 2500 ^ ^ 

O H M—110 OC 

Volts..— 

D. C- 2.500 OHM—110 
Volts Field ' 

Dess Stand ^IfeUW 

D. C. 2500 O H M—110 
Volts Field Dess 
Output Trana 




OXFORD 


A. C. Models 
14" Audit u.s- 
ing2S0Rtrt 

12" Concert Dy £A 

namii' 280 Rect 
9" Midget Dy- 
n.aiuic 280 Rect 


D. C. Models 
14" 5000 OHM 
Field 

11" 2500 OHM 

Field . 

9" 2500 OHM 
Field . 


$8.95 

$4.95 

$349 


All 9" Midgets are sup¬ 
plied with Hum balancer 


Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 


UTAH “TREASURE CHEST" 



Magnetic Speaker 


ThI.s bfantiful \v a 1 n 11 t 
speaker, in three-tone ef- 
fert. makes a handsome 
deeoia tive speaker for .any 
radio s«*t. Tone cinalitie.s 
.are e.vt*filent—caiver raises 
and lowers to give varioii.s 
degrees of londness desir¬ 
able for tile room. The 
'’I'reasnre Chest*’ eout.ains 
a rT.AM Magnetic Speaker 
unit. Ti\e chest iisolf nie.a.s- 
uies only llP/^xl 


$2.95 


NEW PRIME ELECTRIC MOTOR 


For 110 Volt A. C. 
50 to 60 Cycles 



A stunly, powerful compact 
heavy tiuty induction type pho¬ 
nograph motor. Ab.sohilely 
fret* D-om cuinniutatnr brush¬ 
es. It will not set up aiij’ dis¬ 
til rbauces. lOtpiippeil w i t h 
large bearing surface.s to pro¬ 
vide atle(|uate support and 
insure long life. 

Yoru 

PRICK 


$4.95 


R.C.A. & VICTOR 

Victor A.C. Audit 

Model with Cm ^ ^ff 

Tube 

Victor D.C. Cfi A^ 

Audit 2500 Ohm 

Victor D.C. Audit 2300 

. $7.95 

5,F.';s:'' $12.50 

D.C. SOOO ohm eg CA 

300 V. Field - 

D.C. SOOO ohm 300 V. 

.$ 4.50 

D.C. 800 ohm 110 V. 

$ 7.50 

Alt latest 



type RCA speakers 



R.C.A. VICTOR HAND 
MICROPHONE 


This microphone is furnished with the 
latest model Radiola 86 Home recording 
Super-Heterodyne Receiver and amplifier. 
Dn not confuse this microphone with the 
“toy'* type as it can be used for many pro¬ 
fessional and coniinerci.al uses. It is a 
single button “mike*’ with a gun metal 
finish. It’s total length is 6%" and has 
as standard equipment a four foot cord. 

VOCR I'RICK 

$X.9S 



PENTODE 
ADAPTER 

[This Pentode Adap- 
I ter permits the in- 
[sertion of a type 
f 247 I’entode Power 
Tube in place of the 
type 245 tube. Sim¬ 
ply remove 245 tube, 
and insert the Adapter, and 
plug in the 247. 

OUR NET PRICE 


FARRAND INDUC¬ 
TOR DYNAMICS 

Used on A.C., 

D.C.. and Bat¬ 
tery Sets with 
Eiiual Results. 

9" 

$5.95 

12 " 

$6.95 



GRENPARK CO., Dept. RC., 245 Greenwich Street, New York, N. Y. 



















































IMPROVED READRITE MODEL 700 ANALYZER 

Tests Latest Type ’57 and ’58 
(i-l*ronK Tubes 


eight meter scales available 

The ’’Mudel «0D*’ Is uJi rxlremely 
cumpact device. The oUtsUle dlmeti* 
sInn# of the rairylng ease are only 
lu4* by IK by 2% inches. The an¬ 
al) ^’r cantiilns a I>.C. volhiietcr, an 
A.cv rultiiieter aiiil a inllliinnmelei. The 
DC. voltmeter has three ranit«*s: 

0 li> GO; 0 to L^OO; utiil 0 to 600 volts. 

Tlie A.C voltmeter has also three 
rniifte.s; 0 to 10; 0 to 140; an«l 0 to 
700 volts. The mllliammeler lias* two 
rsiimes; one for JO-mlll. renillnt an<I 
the other for lOO-nilll. This variety of 
ranqes makes it possible to test every 
conceivable radio circuit; hl:;h voltage 
sei'finthi rles of jxiwer transformers, 
current drain of all radio tul)eR. In- 
c-hnling the high power 250 amt JlO 
tulics. etc. 

CONVENIENT SELECTOR SWITCH 
The liistnimcrit Is equipped with a 
siX'iKxitinn hi-polar seleefnr switch; 
hy means of which remllngs may he 
4 hlaliic«t of ••C" volts, •’€'* %t)Tts 
rrver'seil, "K" volts, ”K” volts rc- 
viTseil. plate vollage. and ‘sCrcen-urhl 
voha.'c. A 4volt battery is supplied 
with the nnillyr.er. to provide 
hlas. for grid tests, continuity tests. 

etc. 

tests pentodes—“MULT i-MUS" 

‘57’s and ’58 s—and *80 RECTIFIERS 
Tht re arc two sockets on Hie i>anel of 
the aiiHlyEir. one for four-primg tiihes 
Httil the other fur live-prong tuUis. 

There L< a ‘ grid - test* ' push -button. 

I’ln jackit an* avalhihle fi>f the ituH- 
vUhinl use of all meters, e.vlernally. 
in every range. Tliere Is a screen- 
grl«l pin lack, and iliere are two pin 
jacks for coniieetlng the e.vternal hat- 

tery. A two-way toggle switrl, cuntmtl the tcsun 4 ciT- 
I’tiit for either r egula r cr m'lhmie tube. 

K.C.A.-VICTOK 


Doth plates of the ’80- 
type reel I tier may he 
testetl hy use of a spe¬ 
cial ailai)ter furnished, 
riiiirts aie pmvhlrrl for 
tiieastirlng resistances 
«n<l capacities. 


FREE 


Model 710 Analyzer. 

Veur Price . 


We take pleasure In 
offering with the pur- 
cliasi* cf each analyzer 
—ABSOLUTELY FREE 
OF CHARGE the lat¬ 
est radio puhliratluu to 
coiue off the press. 
‘•R.adio Set Analyzers ’ 
Contains detailed de- 
gcriptlons. phntogniiihs 
auil circuit (lUcranisof 
all coiutiienlal set an¬ 
alyzers and lt*sters.—■ 
A Real Book. 

Tlie Anal>'7.er is furn¬ 
ished complete with t40t 
leads, eoiinectlng caliles, 
I'.iirgcss l*4-voll but¬ 
tery. aeveral hat tery 
leads. T’V to t’X adrt|>- 
tcr. 'Stl rectHler. ailap- 
ter anil re.sistance and 
ciinacity charts. Ship¬ 
ping weight. 8 ihs. 
List Price $35.00. 


$14.70 


•mi:(;ai)YNE”one-tuhei>e.\toi)E 

LOUDSPEAKER RE( EIVER KIT 

In the irunt part uf uur catalog — get your PUKL copy 
uuw — there Is prtaonictl a tliurunghly llhiRirat«d dlsciis- 
.doii oil the construction and opvratloj] of the Ml-X:- 

.XDVNFT It. elviT 
by Mu '* Cerns 

circidt 
was uriginally de- 

tit } s(Tii»ed 

I .Inly issue of tiu 

^ e a purchase. 
Tills 

developtueiit.4 hi the radio imhistry. It is the first real 
oMe*fulM) reciiviT whidi will actually operate a imid- 
speaker. Tluwsands of experimenters ami radio fans will 
want to liullil this n-markahle reivlver. tlieli con- 

vetileme. we inive ■■utuldled a complete list, of iwris re- 
4|u1red for Its const met lull. These parts are of the highest. 
4 |t)ality iiml are exai-tly a« spi*clliiil by the autliur. Tlie 
folUiwiriu parts emnprUe llie complete kit. 

1 It.M.S. n.viil t’ty>tal Deieilor: I tt-olmi Filament 
Uliuostat; I '’•linnlt tuner for useil with a .0005 luf. 
timing coiulenser; 1 N’a-aUl tyi»e 181 t’Y '-prong ; 

I I lamina rlntul type M l^-2S Viirlahle fundenser ; 2 sots 
of C'lnch iloidde blmling po^ts: 1 Tolymet .«n02.5 mf. 
fixed i-oiulenser : I X-1. Varloiletiser; I I'olyniet .00025 
mf. tlxeil condenser, or 1 Polyitiel .0005 mf. tixetl lon- 
tleitscr (.XOTK: Only one of tlie latter |wv romlensiT* is 
juauaMy enuili4ye«l HI the circuit f: 5 Kahnesiiak hhullng 
IMists; I 25-ft. roll of hook-u|i wire; ‘2 black Kakelito 
kntdis; 1 Knrz-KascU vernier dial with 0 n> 10'* 
HUiiU* n a I litig clockwise; I type '38 pentode tuhe. 
or - i^peiMl*'; I Dakehto Panel already drilled with all 
holes. «ixe 7 ^ 10 x 3/16 inch; 1 liurd'Varc assornmiii. 

The wooden ha&c is not Included. 11 ft 7 

No. 2545—Meqadyne Receiver Kit. Your Price y x v.A-a 


WORLD-WIDE 
SHORT-WAVE SET 


flange 18 to 200 me¬ 
ters. Ehitdoya low rur- 
iiiit ilraiii 230 tube. 
Il4*qu1res but 1/4.5 volt 
|i” hattery, 2 No. 6 


HAND “MIKE** 

D« ’*lgn4**l 
jK dally for 
home record 
iiig «nd ixT- 
i s o n a 1 en 
lertalnment. 

I Iti-iiiiires hut 
1 a Tclt 

battery 
to Dpi rat* 

Fiislly c’tn 
n 4 *« t«l to liny 
radio or am 
plitier in a „ 
few nilnutefi. Re^poiifK 
imliacriminatcly to all 
Ri'cech and uiiisle fre¬ 
quencies. Solil coiiipleto 
Ith 6 ft. mhle. Slilp- 


^METALLIZED PIC.TAIL RESISTORS AT ROCK BOTTOM PRICES I 

sistors is of aUirdy con.'Jtmc- ( 
tlon ami affords maximum | 
heat dissipation. A feature | 
of these resiators Is their 
mnUleil eiul-caiis. tam-nil so j 
they ran Ik* mmiiitecl in all 
ataiularil n sislor mounts. I'.y ‘ 
means of their hlgtalls, they 
may also be Stihlentl in any 
r<)iiveni4*nt ixisltUin. Availa¬ 
ble in the folliiwitig sizes all 
niicti at one watt: 300, I.MJ. 

non. s.ooo, 10 . 000 . i2.noo. 


A very fortunate purrhasc 
eiialilvs Us In ikTer these 
line resisiora at nrii es wiii<-li 
surpiUc even ours4lves 
Prici-s more tlian three times 
hnver iliaii In uur own i-ata 
hig. UoAistora arc giiaran- 
teed to maintain their ohm 
age iindiT even a«lvers0 on- 
eratliig fMimlitUins. Tlie re¬ 
sistance element is based on 
the famous metallized prin- 
eiple which ha.s proven ita No. SP222G. Metat- 

su|>erlorlfy wherev4-r amir- lizod Resistors. NOW ^TtO.OOO. Art faat t 4 i take 

acy and iniifiMTiilty are para- YOUR aiivantagc of this ulTet. a.s 

mount rivtulsites. The s{M*ria] PRICE .. the "upidy Is liiulf«*4l. Sold 

wratulc easing iif these re- 12 for 60c. EACH only in lota of six or more. 


AUTOMATIC 
BLOW TOUCH 


ilryrells and earphones p[ug weight 2 lbs 


to operate. 

No, 1666—S.W. C O C 
Set Your Price 


No. 1614—Converter. 
Your Price 


NO. SP9064. RCA-Victor 
Hand •'Mike.” 0 JC 
Your Price. . . «• • ^ 


A.C, RUPERHET 
S-W.CONVEKTER 
Converts any ! ima li¬ 
ra st receiver into a 
fiill-flcilgeil siiricHiet 
S.W. llirelver. flange 
20 to 115 meters. K**- 
4 |iilres no plug - in 
roils. Mas iiiiilt-ln 
fllaiuenl tran.sfomier 
fur MO votij* 60 cycles 
A.r Employs 3 227 
nihes. Single iHal 
cuntpil. Insinictions 
inchuh'd Shipping 
wT. 8 Ihs. 


NOW $7.50 


100 New Hiiok-lTpa, Etc. 
lOOO Illustratiiins. 


RADIO AND SHORT WAVE TREATISE 

The new mu I enlarged Suliinier rt lit ion 
of our Radio anil Short Wave TreaUse, 
No ’-'It. has just i-ome off the press— 
100 solid paqes of useful loformation. 
radio items, dlaqrams and illustrations. 
I'usitixely the TCHtfSt hook in prim — 
NOT JUST ANOTHER CATALOG. Con¬ 
tains u large edilDrlal sect Ion w ith val- 
tmhle information not fonml anywhere 
else, ('oiishleralde spare Is ilevotrd to a 
TREATISE ON SHORT WAVES for 
hntli Iregiimeis ami regular haius.” 
Amnttg the new tecimleal hifnnnatlmi 
llsteil arc the following: Modernizing oUl 
radio sets—repairing speakers and head¬ 
sets—m.'Tkinp siiperhets out of old sets— 
data on constructing two-volt battery 
and automobile receivers—circuit of the 
famous Gemsback Megadyne One-Tube 
Loudspeaker Set—short wave coil wind- 
Inq data—discussion on S.W. adapters, 
converters and receivers, etc., etc. 
WRITE TODAY. Enclose 4 eents 
for postage. Treatise sent by re¬ 
turn mail. 


It4-at iiiiensily nver 
iLMltjo Tahr. Kniulrea 
lui nioiilli-liluwliig. l-'n 
tlrcly autumutic. Used 
for heavy iliily snliier- 
iiig. iiliirnirumi snlder- 
liig. metal triiipcring, 
etc. .«?hlP. wt. I lb. 

No. K 1006—Torch. 

pZ .. $0,601 


★ 8 MF. 

ELECTROI YTIC 
CONDENSERS 


'These giiaranteetl 
I units will iierfornt 
I ruiraeles in elim¬ 
inating ohjeviion 
t' hiini from 
.\. I' . and riher 
4■lrcuits. Easily 
I luounled through 
use of bayonet 
Socket. Shipping 
ivclght 1 lb. 


No. SP 9054, Condenser. 

pZ $0.49 


C MICRO PI I ONE & 

Kxc4‘IleMlly suited for 
i* X. work. Inter-com- 
niuiiicatloii systemi. etc. 
Camprisef) senjiltive sin 
gle button micmpltone. 
OPS iiiicnirilioiie coupling 
Iriiiisfoitm-r and battery. 
ntt-uiT sw'iirii. gain eon 
trol ami output tcrmiii 
Ills. I’lit up in neat black 
erat-kle - tintsiieil metal 
case. tNlulpiirtl with «*on- 

Pir home recording. .Ship. wi. m 
1654—Pre-Amplifier. 


No. 


Your 


rre-Ampiiner. tf'A 

Price .. ^8.Z5 


★ ELECTRICCLOCK ★UTAH A.C. DY- 
NAMIC SPEAKER 


Naval ohservatury time 
right from your light 
socket? No spring to 
w I n <1. no batteries. 
Nover nut of order. 
For I in volts 60 eyrie 
A.C. operation only. 

No. 1680—Clock. 

;z $1-00 


Act 


ow- 


Onl 


Few 


Left 


tilH-rnu'S iroiu llAvolt 6d 
cycle .\.C. Hue. 9" high 
by witle by 7Vi" 

deep. Ship. vvi. I'J Ihs. 

No. 1506—Speaker 

iX. $7.45 


RADIO MIRROR 
I’ENLIGllT 


A clever ilevlce fXir look¬ 
ing around corners or 
other iiuicrt'ssilile sjaits 
un the ratllo eha-iuls. 
f'niuprlses iwil flash 
light and nuigulfying 
niirror. romplete \e1th 
battery ami buib. 


No. 1695—Penllght. 

I’"' $0.85 

PrtCe ^ 


NEW PENTODE 
ADAPTER 

,\ new iirnl 
Kluililr 'levice 
for replacing 
the ohi *15 
type tun^T 
tube wItJi tfio 
latest SI I per¬ 
il at we r pen¬ 
tode. Itt'tnnVO 

the '45. In* j 
srrt adapter in vacated 
junket and then ploi-e 
ki pentoile tithe in tJie 
j Socket, of the ndaiiter. 

I tfives adiletl life and 
power pi old rewhers 
aiiii iituplifiers. .Oiip- ^ 
ping weight H Hi. 

No. 1873. Adapter, | 

I Your Price. . ^* 


★MIDGET MICRO- 
FHONE 


MIDGF:T DYN AMIC 
SPEAKER 


A real mirropliune of 
sliv.h' loiitoii type. Ex¬ 
tremely seiisitlre. K\- 
celleni f«ir IV A. work, 
etc. Standard reals t a nee 
of 100 iilims. Hespomls 
tip to 2500 cycles. Ship, 
uu 1 lb. 

No. 1655—Mike. 

Your 
Price 


$2.25 


A re,at dynamic speaker 
with aurprialiig volume 
aiul tone. G',*" overall. 
4^” diaphragm. Staiiil- 
anl 2.500 oliin fleltl coll. 
Output traiisfomier to 
matrh nil type output 
tubes. Wt. 5 Ihs. 

No. 1549—Speaker. 

pZ, $2.50 


SPEED “29.5*' 
TRIPLE-TWIN TUBE 

Equivalent to 
xie 227 de 

(E MQf I'l feetiir nm! one 

MttSDix iiibe. I’niisli- 
tides a two 
singe ill 1 1*4*1 • 
f-niipled am- 
lilltier In ii 
self. Flla 
mem, 2 A.r 
2\4 V. ; plate 
voltage 250. 
Large undlstortetl output. 
Slili). wt. 12 oz. 


No. S699. Tube. 
Your Price. . 


$1.85 


AUGUST SPECIALS!! 


E VI'UY Iiiontli wc list on tliis p.-iSTG certain S7^4/^ ★ itunis. which are 
.NOT LISTED IN flUlv C.VTALOt:. Th4‘sr afe all S|)4*cijils ol which 
the ijii.i lit flies on hatitl are not sitilicicrit ti) catalog thetii. f>ncc Aohf out, 
uo ittorc c</« he Jifif/. First come, lirst scrvisl. Rave yiinrscll' ilisapiiuiiit- 
iiiDor hy orilering NOW. 


SIHtrriAd. 'I'ln- l4iw<*st prices arc riglit on this pa;;i'. Yo one 
i/a</rr«f//x uh. Wi ni4*4*f any jiricc on ANY NEW M4*ichainlise. Onlcr 
(linud t’nnii this [»n«4‘ ;iinl save niotiey. MID% satisfaction on oV4*ry tiaii- 
sactiun. Take a<lvantage of these special otTers. OUI>KK NOW, TOLAY. 


WE ARE A WHOLESALE HOUSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN *3.00. 

If C. o. D. shipment is dffiirrd. please remit 20% 
remittance, which must accompany all ordera. 

If full cash accompanies order, deduct 2% discount. 
Send money order—certified che^k—U. S. atampa. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this matrazlne. Get our 
big FREE catalog for the rreatest Radio Barjtaina. 

Should you wish goods shipped by parcel poat, he 
sure to include aufficienC extra remittance for same. 
Any exce.sR will be refunded. 
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TUBE CHARACTERISTICS AT A GLANCE 


RECENTLY, in Europe, a graphic chart 
has been developed which represents di¬ 
rectly the characteristics of the vacuum 
tube. It is based on the theorem of Ceva 
which states, briefly, that if lines be drawn 
through the apices of a triangle so as to 
pass through a point within the triangle, the 
sides will be divided by the lines into seg¬ 
ments having a definite relation between 
one and the other. Conversely, if the lo¬ 
cation of a given point within the triangle 
is known, the relative length of the lines 
into w'hich the sides of the triangle will be 
divided may be predetermined. 

As shown in Fig. 1, a line drawn from 
an apex through an index number to a side 
of the graduated triangle will indicate am¬ 
plification factor, u; plate resistance, Rp: 
and mutual conductance, Gm. 

The tube reference numbers used in Fig. 
1 are as follows: 1, WD-11, 12; 2, *12Ai 3, 
’20: 4, *71A; 6, *99; 6, ’OOA; 7, ’OlA; 8. *10; 
9, ’24; 10, *26; 11, *27; 12, *30; 13, *31; 14, 
’32; 15, *33; 16, *35; 17, *36; 18, S7; 19, *38; 
20. ’40; 21, '45; 22, '47; 23, '50; 24, 862; 
25, 866; 26, 211; 27, 841; 28, 846; 29, LA; 
30, Wunderlich; 31, 44; 32, 66; 33, 57; 34, 
58; 35, 46 (Class A). 

The chart is self-perpetuating, since when 
a new tube is released it is only necessary 
to draw lines through the apices or corners 
of the triangle, cutting the points on the 
sides at the designated characteristics. These 
lines will meet at a point which may be 
marked for future reference as the locus 
of intersection for that particular tube. 

Other data on tubes and other equipment 
may be plotted in this manner; and tech¬ 
nicians may be interested to make a num¬ 
ber of such nomographs for handy refer¬ 
ence. 

If these are accurately prepared, and uni¬ 
formly arranged, they may be submitted to 
Radio Craft for publication at space rates. 


By C H. W. NASON 



Fig. 1. A self-perpetuating nomograph for determininR tube characteristics. 
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A CONTINUITY- AND OHMMETER 


O NE of the most useful devices in making 
tests is a continuity meter; in other 
words, a voltmeter with a battery in series- 
However, in addition to straight continuity 
tests, it is often desirable to know the 
resistance of certain portions of the circuit. 
Volt-ohm meters, on the market, depend 




Fig. 1. ContinuUy-Ohmmeter C#nnectlon». 


By JOHN C. BANK 

for their accuracy on the voltage of the bat¬ 
tery being exactly the value to which the 
meter is calibrated. In the factory-made 
types they are equipped with a “regulator,” 
consisting of a magnetic shunt (a piece of 
iron), which is moved in front of the poles 
of the instrument magnet by a screw, to 
compensate for changes in the reading as 
the buttery voltage changes. 

This method is not practical for one who 
wishes to construct his own ohmmeter, so 
w'e will show how one can be made with a 
regulator for voltage variations. 

The best and least expensive meter to 
select is a 1, ma, milliammeter such as a 
Jewell Pattern 88, or a Weston Model 301,, 
Connect in accordance with Fig, lA. Resis¬ 
tor R1 is a 200-ohm rheostat; R2, an 
Electrad Truvolt type B-35 unit, 3,500 ohms. 
All of this equipment will mount nicely in 
a box measuring 8x4x2inches deep. 

To find the value of an unknown resis¬ 
tance from the reading of the meter, consult 
column Dma., Table I, below: 


tabu : I 


Hx . 

Din ». 

Rx . 

Dma . 

Rx , 

Dma . 

0 

1.000 

1.600 

.687 

10.000 

.260 

loo 

.972 

1,800 

.060 

13.000 

.226 

200 

.946 

2,000 

.63? 

14.000 

.200 

300 

.921 

2,500 

.583 

16,000 

.180 

400 

.898 

3.000 

.538 

18.000 

.163 

500 

.875 

3.500 

.500 

20,000 

.143 

600 

.8.')2 

4.000 

.467 

25.000 

.123 

700 

.832 

4.500 

.438 

30.000 

.104 

800 

.814 

5.000 

.412 

40.000 

.080 

900 

.796 

6.000 

.368 

50.000 

.005 

1.000 

,778 

7.000 

.333 

75,0 f )0 

.045 

1.200 

.743 

8.000 

.305 

100,000 

.034 

1.400 

.713 

9.000 

.281 




A better way, however, is to mark the 
points on the scale. To do this, remove the 
cover from the meter and mark the values 
along the top arc of the scale vnth a very 
fine pen and india ink. Put figures, over 
the cardinal points, starting with zero, 1,000 
2,000, 6,000, 10.000. 20,000, 30,000, 50,000 
and 100,000. Since these run into a large 
number of figures it is necessary to use 1, 


2, 5, 10, etc., and to multiply the reading by 
1,000. Note that the cardinal points are 
positions on the ohm scale where the value 
of the divisions change. For example, from 
0 to 1,000 we have ten divisions. This means 
that each mark is 100 ohms. From 1,000 
to 2 000 we have five divisions, or 200 ohms 
er division. Thus, by consulting the num- 
ered points W'e know where to look for a 
change in value. 

Although the range of this instrument Is from 
about 100 to 100,000 ohms, it may be necessary to 
increase the scope to include values above and 
below. 

To extend the lower end of the range, below 100 
ohms, add an **oflf-on” switch to the circuit so that 
shunting resistor R4 may be cut in and out, 
around the meter itself, as shown in Fig. IB; 
use an Electrad type B-.06 resistor, 5 ohms, which 
has a sliding contact that can be adjusted and 
then clamped in position. Also, add resistor R3, 
of 350 ohms; its value is conveniently reached by 
connecting in series an Electrad type B-3 resistor 
of 300 ohms and a type B-.6 unit of 60 ohms. 

To calibrate, short the two posts for the 100,000 
ohm range and set the pointer on the top mark 
by means of the regulator. The shunt must be 
disconnected. When this setting is made, cut In 
the shunt and vary it until the pointer is at 0.1, 
which is one-tenth of the full-scale deflection. 
Chock back by opening the shunt and note 
whether the pointer isf at full scale. When this 
calibration is complete and the test leads are con¬ 
nected to the common post and the one through 
resistor R3,, the meter will read one-tenth the 
values on the scale. This will enable us to read 
down to at least 10 ohms. 

To increase the range above 100,000 ohms we 
must add another resistor, R5, of 36,000 ohms; ite 
value is conveniently checked by connecting in 
series an Electrad type B-300 resistor of 30.000 
ohms and a type B-50 unit of 6,000 ohms. 

To make the circuit complete, an additional 
batteiy of 31.6 volts must be placed in seri^ 
externally, as shown 5n Fig. iC. To use this 
combination, short the test leads and set to full 
scale by means of the regulator. Open the test 
points, connect in the unknown resistance, read 
the deflection and multiply by 10. This gives a 
scale up to 1.000,000 ohms. 
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LINCOLN RADIO CORPORATION 
Dept. RC'S, 329 So. Wood Street 
Chicago^ III. 

Pleane send literature to 


Name 


Address 


City . ...State .. 

I 


Dept. 2HXX 

Dear Mr. Smith: I want to take advanta(?e of your Special Offer. 
Send me your two books, ‘'Trouble Shooting In D.C., A.C. and Bat¬ 
tery Sets” and **Hich Rewards in Radio.’' I understand this request 
does not obligate me. 


Name 


Address 



SUte 




H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. C2-8H, Chicago, IlL 

Dear Mr. Lewis:—Send roe your Big Free Radio Book, and all oe- 
tails of your Special Offer. 


Name 


Address 


City 


..State 


CABLE RADIO TUBE CORP. 

230-242 North 9th Street 
Brooklyn, N. Y. 

Gentlemen: Please send mtj current bulletins^ without charge or 
obligation on the items checked : 

□ SPEED Radio Tubes □ SPEED Foto-Lectrie Tubes 

□ SPEED Television Tubes □ SPEED Triple-Twin Group 


Name . ... - 


Address 























IJmi can nmv have^right in gaur own heme 


RECORD-BREAKING 

PERFORMANCE 


You can equal 
tHe records of world 
famous Lincoln 
owners whose sen¬ 
sational reports of 
International recep¬ 
tion are published 
the world over — 



LINCOLN DE LUXE SW 33 


A New Receiver which has Revolutionized Radio Reception! 

Just Weigh these Few Performance Facts Carefully. 

• • • 


THE OLD WAY 

1. 70% of the Short Wave Stations have been missed by the 
average tuner due to interfering noise and sharpness of tuning. 

2. When distance was desired it was necessary to advance volume 
control, which raised noise level, often drowning out the signal. 

3. Short wave stations fade completely out and then build up to 
heavy volume. 

4. When volume was reduced, sensitivity dropped; when volume 
was increased, lack of handling power caused distortion. 

5. The register of musical frequencies was limited in the old 
style detector circuit. 

• • • 

IN BRINGING OUT the now Lincoln DeLuxe SW-J3, 1 believe we have 
advanced far ahead of the commonly known radio today. Personally I ha»'e 
been a confirnu-d DX lover for many years, and I simply could not be 
satisfied with the limitations of the present known receiver. In the S^ -33. I 
am setting the bigsest kick of my life out of performance I l»ave never known 
before. A few* days ago I tuned in G^SW, Chelmsford, England just to see 
how great an umlisioned volume I coidd get. Every word of the broadcast 
could be heard 300 feet away from my home through an open window, and 
**Big Hen” was heard a block away. Pontolse, France, in the afternoon, and 
E\Q, Madriil, in the evening, were just the same, I can promise you a 

great treat with this gre.it receiver, _ 

^ W. H, HOLLISTER, President. 


THE NI*:W WAY 

1. Visual meter tuning .'iccurately registers even the weakest carrier 
waves, many of which are impossible to hear. Meter permits pre¬ 
cision tuning and accurately measures comparative signal strength. 

2. Vohime control does not affect sensitivity. Distance may be 
tuned at low volume, eliminating noise. 

3. All stations, regardless of distance, are received with auto¬ 
matically controlled volume held at constant level. 

4. When vohime is reduced, sensitivity automatically rises. When 
volume is advanced, handling power automatically increases, mak¬ 
ing distortion impossible, 

5. Push-pull Twin-Grid detector circuit allows passage of greatly 
enlarged range of musical frequencies perfectly conveyed through 
double push-pull audio system. 

• • • 

WRITE AT ONCE 

for complete tnforiiiation on performance ^cts on the DeLuxe SW *33, 

and world breaking records of Lincoln Equipment. Think! 39 Foreign 
Countries. 106 Foreign Si.itions. everyone voice or music, no code. Loud¬ 
speaker Operation on e.ich. This One log is not a collection of foreign 
stations received by several thousand imlivlditals collectively, but instead 
it represents only wh.it one, of many, Lincoln owners lias done in just an 
average location in his spare lime. 


LINCOLN 

LINCOLN RADIO CORPORATION 

Dept. RC-8, 329 S. Wood St., Chicago, Ill. 

Please send literature to 

Defuxe Receivers 

Address - - - - 

City -- - State... .. 













DEAL 


SC^UAUH \V^\L 
AK) 1 >KL— l.ikl 
all oiIm'i llaiij 
niorid elect nl 
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qiiiiC' no wind I 
in^t rej;^ I] I a ( r 
iiiir Of oilin;;| 
Gives c\:ic| 
time to till 
second. 

Cii.'M* main I 
anv Si^tf 

1 4 % " .V 1 J ■ 
x 4^'. Dial 

K 

tail p ri< 

$1 g.UO. 


Limited 
jntroductory 
Offer 


THIS LARGE GUAR¬ 
ANTEED HAMMOND 
SYNCHRONOUS 
ELECTRIC WALL 
CLOCK 


Remarkable 
Purchase 
Enables 


or 

SERVICEMEI 

CERTIFIED TRIAD TUBES are the result 
of many yeais experience. All the guess¬ 
work has been eliminated. They are designed, 
manufactured and tested by the most modern 
itiachinery. Tliey are produced by skilled oper¬ 
ators. Xo better tubes can he bought. 

A coinplete study of the proper method of inei 
chandising tubes, in order to protect the seller 
as well as the buyer has resulted in the adop 
tion of an (Mitirely new fortn of distribution. 

The CERTIFIED TRIAD SER\TCF.:AIAX is 
the key stone. You cati hccoTiie one of 
the agents, who are taking a handsome 
prolit fiom these tubes, by tilling in 
the coupon. The wliole interesting 
story will cotne to yon l)y return 
mail. 

If you are selected to 
represent Tit IA I), we will 
protect your territory, 
for you. Every Totu, 

Dick and Harry will 
not be competing 
with you. 


SELLS AT 

* 18.00 

BUT GIVEN ABSO¬ 
LUTELY FREE 


Tins is % rviliiccil fac* 
siiiiili* of tlu* I'riad 
Kadio Tiilic Ccn.ilicut ion 
whic'li i^i fn*al«H| in 
nu‘ liox with tiUiC lo wliicli 
ii, rcf 4 Ts. 


Kvon a »rood radio receiver will sound like ‘nothing at all” if it is efuiippcfl with poor UiWs 
Most, people realize ihat ilie radio tnhe is the henil of their iveeiver. Orriinaiv tuhes imii hi 
hmis-ht for a soim. hut you usually wliaf yon pay for. Xo one exp.cis lo get Cadillac or 

hiiicolti >'ei\JCt' tnuii an .Ansiaii. No one looks lor (iisUnn-tnarle shcies for fhii-r dollars. Tliosc who 
expect the very best performance fnun itiferior tiih 4 >s are not logical and fhev are sure lo he 
di!»appoiiited. No fonii of enlertainuient is as inexp«-Tisive as nulio. Isn't it good Imsiness to keep 
iL working at its best. You can he sure of doiiitr .si». by insisting on Cl'.KTIKHU) TKIAb ri UKS 
A line to us will etiahle us to send you tlie CKUTIFIF!!) TKIAl) SKU\TCKMA\ w«* have <eleele«i 
to seive your vicinity. 

The TRIAD Line is complete. It includes all types of standard Tubes as well as Photo- 
Electric Cells and Television Tubes. 

CERTIFIED TRIAD TUBES are licensed by RCA, and are sold at the same list prices. 


TRIAD 

to give you 
this fine 

Hammond 

Electric 
Clock 


TO DEALERS AND 
SERVICEMEN 

with their first $25.00 
($50 list, less 50% dis¬ 
count) order of 

CERTIFIED TRIAD 
TUBES. 


atta^ 

TUI a1 
TIMK 
count. 
llA.M.UONl 
LI TKLY n 


ING CO. 

R. I. 

for .-k2.'>.0() is 

''the c»:K'riKii:i) 

fin* regular TltlAh 
1 50. less 50% dis- 
oceive I lie $1^.00 
CLOCK. AUSO- 


City Slate 

Mr haterheud or liuviiieM card iii attached. 




































